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Th» Fairchild C-123 Tech S«i>-cngi- 

neer, trouble shooter, production ex- 
pert and top flight maimenance man 
— watches over the career of every 
Fairchild airpl.nne assigned to the 
U. S. Air Force. 

His job is to help keep the C-123 fly- 
ing in top operating condition all the 

out of every week. He has to be able 
to anticipate problems, answer any 
questions about powerplnnls. propel- 
lers, landing gear, electrical systems 
and dozens of other C-123 compo- 
nents— and be able to repair or main- 
tain any of them. He's thorougWy 
experienced in how the plane was 


built, how it should fly. . , and how 
to keep li flying. He works hand in 
hiind with Air Force Right engineers, 
crew chiefs and maimenance men. 
He's the Fairchild C-123 maintenance 
and flight expert ... his presence at 
bases all over the world gives the 
United Slates Air Force the greatest 
possible utility from Fairchild-built 
aircraft in squadron service. 


RAIRCHILD 
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Creative Engineers 


A proviiij! groiitul for iiloas is the most apt description for All 
American Engineering. For over 16 years, AAE has specialized In 
engineering service to the aviation industry and the military . . . working 
at the critical stage between design concept and prototype. 



Sept. Niilloital .Vinraft Show. 

Kngef' Vkld. Okijhoina CIK. 

Sept. 3.T—Canadian National .\ir Sliow. 
Tortmtr). Caned.1. 

Sept. ?-<)-.Siitiity of BrilMi .Vircraft Con- 
stnirtoi'' l"th -\miiral .\!r Show. Ro\al 
.Sircraft Establishment, Farnborongli, 
llninpshire. England. 

St'pt. 5.T— Snnposium on .\tmospheric Op- 
ties, spon.sorcd be Plisskal Re'search 
Labs., Bosl^ Unis-., Sargent Omip. Petcr- 

Supt. 6— Scsenth annual Engine Operation 
A* Maintenance Forum, sponsored hv .\ir* 
stork Corp., Pratt A' Whitnes' .\iieraft, 
nt .\im-ott Corp. and Millville -Airport. 
Millville. N. J. 

Sept. 8— First annual National Conven- 
tion of the OX> Club, AA’illiamsporl, Pa. 
Conlad: Clifford Ball. Sen'.. OXs CInb. 
’H Plaza Bldg., Pittsburgh, Pa. 

Sept. 9-1 1— Infematitnial Nortbsvest .\via* 
fion Council. 20th auinial convention, 
Boise. Idaho, 

Sept. 10— Pratt A' Whilnew. Srnithssest ;\ir. 
motis'c Co. Engine Fomm. Melrose Ho- 
le!, DalUs. 

Sept. 10-H— \imricon Societ; of Mechani- 
cal Knghieerv, Instnmients A- Regulators 
Div. Meeting, nelroit, Mich. 

Sept. H-lJ-Conference on Commimica- 
tioiis, RtKisevelf Hotel. Cedar Rapids. 

Sept- 17-21— .\meitean Socieh for Testing 
Materials, Second Paeifie National Meet- 
ing and -Apparatus Exhibit- Hotel Statler, 
Los .Angcic.s. 

SepL 17— International Air Transport ,Asso- 
eiation, 12tli annual general meeting, 
Edinburgh, Scotland. 

Sept. 17-21- Eleventh .Annual Instnraicnt- 
Antnuiation Cmiferenec A- Exhibit, spon- 
sored by the Iiistniment Society of -Amcr- 
icu- Coliseum. Ness' Vork. N. V. 

Sept. 17-22— International Conprecs of As- 
tronaulie'S. spoiuorcd bs fhc hiternational 
•Astronantie Federation. Rome. Italv. 

St'pf. 18-20— Tvvcntv -fourth IIS AF-.Airetnfr 
Industry nying Safely Conference, spon- 
sored liy US Ah' Fliglit Safety Rcseateli. 
Santa Barlrara. Calif. 

Sept. 2-l-26-.Ameriean Rocket Soeiely. fall 
niet'ting. Hotel Statler. Buffalo. N. V. 

Sq)t. 2*1-28— lOsfi Trade Fair nl the Atomic 
Industn*. Nasr Pier, Chicago. 
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Bird Boy Art Smith 

Whenever daring exploits of pioneer aviators are chron- 
icled, the name of Bird Boy Art Smith is sure to appear. 
From the lime he flew his first Curtiss-type biplane in 
191 1 until his death in 1926, Art Smith dedicated his 
life to aviation. 

The romance of his life was heightened by the un- 
selfish encouragement of his mother and father, who 
mortgaged their home so that their son could have the 
money to build his first airplane. Another inspiration 
of his early years was his sweetheart, Aimee Cour. 
They eloped in 1912 in what is considered to be the 
world's first airplane elopement. 

Flying in such places as Deadwood, S. Dakota, and 
in the capital of Japan. Art Smith set the world record 
for looping the loop, pioneered sky writing and in- 
vented dozens of breath-taking stunts to win acclaim 
of millions throughout the world. 


The custom of showing admiration for Art Smith's flying 
by giving him a medal started with a flight he made in 
the Black Hills in 1912. One of his most prized awards 
was a gold nugget, given him by his hero, Buffalo Bill. 
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the dawn ... of stainless steel honeycomb 


After five years of pilot production 
and research, HEXCEL Products Inc. 
has now perfected a high speed pro- 
duction line for the manufacture of 
low cost stainless steel honeycomb 
core material -a development which 
opens a new horizon for sandwich 
construction in the aircraft industry. 
Capable of greater strength than 
either glass fabric or aluminum honey- 
comb-two materials which produced 
the highest strength-to-weight combi- 
nation ever developed -stainless 
steel core will provide a degree of 
rigidity never before achieved in sand- 
wich structures. The new material, 
which has excellent strength proper- 
ties at temperatures of up to 1000''F., 
means low cost and high efficiency 
construction for many primary air- 
craft parts. It also makes practical the 
manufacture of high speed aircraft 
previously “board-bound" by the 
thermal barrier. 

If you think stainless steel honey- 
comb could solve an aeronautical 
design problem of yours, write for 
further information to HEXCEL 
Products Inc., 951 61st Street, 
Oakland 8, California. 


America's leading producers 
of honeycomb core materials 



All Over the World 

Aeroquip Products Are Made With One Standard of Quality 


The accent may vary with the cojntry, but there is only 
one "Aeroquip" name, and it conveys the some meon- 


Aeroquip stands lor Flexible Hose and Reusable Fif- 
fings of uniformly high quolify and dependable per- 
formance! 

For regordless of where Aeroquip Products ore made 


—in England, Fronce. Spain, Japan, Canada, or the 

Adequote foctory soles staFs supported by extensive 

craft and industrial manufacturers and users in practi- 
colly every important industrial country throughout 
the free world. 


^Aeroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN, U.S.A. 

lOCAl REPBESCNTAIIVES Itl PRItICIPAL CITtES IN US A AKOASnOAP • AEROQUIP PRODUCTS ARE FPLtV PROTECriP BP PATENIS IK U.SJl AMP ASROAD 





Spixd, mpii; ran^c, s^oo nauiUcil 
mill’s; ptiyloml, pmiit^s; 

lakco^ disMucc, J,O0O feet; landing 
disianee, ij2ofei:t. 

Fnlly pressurized. Poivercd 
by 4 Allison pnpjels. 


LOCKHEED HERCULES 

USAF C-130 

CAN CARRY AN 
AIRSTRIP WHEREVER 
HE GOES 

Airhead? Needed fasl?Ca \\ in 18th Air Forcc’s(Tac- 
ricai Air Command) new C-I50 Hercules, built 
by Lockheed for cargo and personnel, endowed 
with 20-ton lift-capeity and jet-age sped. 
Hercules works fast: The para troopers he dropped 
have the area under control. Century series 
hghlcrs, like Lockheed’s F-104, have control of 
the air situatioii. Next job is to bring in the en- 
gineers together with their material and machines 
to build the strip. As it takes sliap, the ptopjet 
giant shuttles between base and advanced strip, 
maintainintt Hex ibte supply lines — handling orders 
for more material quickly and clfidenily. 

Before long the strip is humming. Fighters roar in 
and out. Repair, communicadons, logistics ... all 
the myriad military oprarions arc in high gear. 
Hetcules' job is just beginning. The medics want 
fast transport back to base hospital for the uijured. 
Patatroopeis ate droppd to take a key hill. Food, 
annnuniiion, heavy weapons are ready to be 
dropp'd ui widely-scattea'd art*as. 

There's little rest for this "strongman" of the 
USAF: That's OK , , , he doesn’t need much. 


LOCKHEED 

AIRCRAFT CORPORATION 

Geoijiia Diviswu, .Xinriell.i, Cei'rgia 
Loob IJ Lmkileedfar Lcj4ersliip 


Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first line combat airplanes. 

The Cessna developed T-37 Introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 

It Is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most Important and longest phase of 
the cadet-pilot's jet training. 

It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 



For Air Force cariet-pilota^ a safe, etsay seep into first line Jete. 



Be an Aviation Cadet. Inquire today about the future your 
Air Force offers from your Air Force Recruiting Office. 





General Electric’s New 



THE T58 is a high-performance, axial-flow gas turbine engine. In 
helicopters, the T58's new constant-speed engine control and 
free power turbine will greatly simplify pilot duty and permit 
operation of the helicopter’s rotor at its maximum efficiency. 


WEIGHS 250 IBS 


T58 Turboshaft Engine 


DBIVERS 1050 HP 



specific fuel consumption — 0.67 normal 
specific engine weight — 0.24 Ib/hp 

overall engine length — 55 inches 

diameter at maximum flange — 16 inches 

General Electric's T58 turboshaft engine is “power in a small 
package." Power for helicopters, convertiplanes, and tomorrow’s 
small aircraft. 

With a power-weight ratio of more than four to one — fuel 
consumption rivalling a reciprocating engine’s — the TS8 intro- 
duces an era of outstanding small aircraft performance and 
operating economy. 

New standards of speed, range, and payload will follow the 
TS8 wherever it flies. Easy maintenance, long operating life, 
installation flexibility — these, too, are inherent by-products of 
the TSS's advanced design. 

The T58 was designed and developed for the U.S. Navy by 
General Electric's Small Aircraft Engine Department in Lynn. 
Mass. It is further evidence of G.E.’s skill and experience in the 
art of aircraft gas turbine design. 

Find out what the TSS’s many features can mean to your air- 
craft. Call your General Electric Aviation Es Defense Industries 
Sales Office or write; General Electric Company, Section 233-2, 
Schenectady, N. Y., for the T58 descriptive bulletin. 


“Egress Is Our Most Imporfanf Produci- 

GENERAL A ELECTRIC 



parts -l^l^^erUR A^RoVAt 





^^Each spot represents an application 
of MICROJ^ pressure ratio controls 

VERSATiit MICROJET CONTROLS find many uses on modern 
higli speed nircnift and missiles, regulating n variety' of 
engine functions. Custom-designed Microjct control sys- 

and compute schedules for inlet r.imp position, inlet 
guide vane angle, fuel flow, afterbicmer ignition or jet 
noazle area, Tlieir simple, nigged construction— insensi- 
tive to environmental extremes — has been proven on 
high-performance engines by leading mannfacturers. For 
fiuther inforaiiition on Microjct controls, address Solar 
Aircraft Company, Dept, C-6-1. S.m Diego 12, California, 






CLEVELAND PNEUMATIC TOOL COMPANY 



SILftSTIC 


coated fabrics seal in heat 


Get latest data on Silastic 
Mail coupon toda|i 


Fabrics coated with Silastic*, Dow Coming's silicone rub- 
ber. are used for ducting, control surface seats, gaskets, 
and electrical insulating tapes. They give superior resist- 
ance to heat, moisture, ozone, certain hot oils and chemi- 
cals. .Available through leading rubber companies in many 
combinations of different cloths and compounds to provide 
the specific properties desired. 


Typical Properties el Silastic Coated Fabrics 




CORNING CORPORATION • MIDLAND, MICHIGAN 


first In 


North American lists Wyandotte F.S. as 
"approved” for electrocleaning steel 
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Airline Costs Take Upswing 26 

^No end seen to rising unit production and soles costs; fare in- 
creoses a possibility. 

F8U Hits 1.000 mph. Under Wraps 2T 

► Novy's F8U Crusader wins Thompson Trophy with official speed 
run of 1,000 mph. 

USAF Asks Industry for Trainer Transports 29 

WAIr Moteriel Command hopes to buy between 1,200 and 1,600 jet 
trainer tronsports off the shelf. 

Transport Speciaiists Discuss Jot Era Probiems. ... 38 

► More than 500 engineers attend turbine-power conference ot 
Institute of Aeronouticol Sciences meeting in Son Diego. 
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COVER: North Amciicen F-IOOC Siijiei Subre is iaiproved model over basic 
F-lOO series design. It can carry atomic weapons, external hid. has provision 
for in-flight refueling, and new avionic gear for bombing. Air Force's famed 
acrobatic team. 'Ibundcrbirds, recently were et^uipped with F-lOOCs. and 
will show them off at National Air Show. M'ill Rogers Field. Oklahoma City, 
over Labor Day weekend. For more on F-IOOC, turn to p. J7. 
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De-Icers are going on more 
business trips than ever 


F oil FLYING Bl'SrNI'SSNtFN. lielay due 
to icing conditions can mean a meet- 
ing missed, a contract lost- They can't 
to be grounded. That's 'ahy the 
wings of most executive planes of twin 
engine sire or larger are equipped with 
B. F. Goodrich De-Icers, They save 
time, eliminate delay, get businessmen 
to important appointments in spite of 
icing conditions encountered on the way. 

B. F. Goodrich Dc-lccrs make ice 
removal a snap! Small nibes within the 
De-icer "boot" inflate and deflate to 
snap ice off cleanly into the aitstream. 
The cycle operates automatically. 

Here's how flight personnel of the 
Hoover Oimpany feel about De-Icers 


on their DC-.? (top right photo); 
"We can always depend on B. F. 
Goodrich I3c-lcers- Tliey enable us to 
plan and complete trips we otherwise 
wouldn't even schedule-" 

And other executives are ordering 
B. F- Goodrich De-Icers as original 
c-quipment on new planes like the Aero 
Commander (top left), Bc-cchcraft D50 
(bottom left), and Cessna ?10 (bottom 
right). Of course. Dc-lcers c.in be in- 
stalled on existing planes, too. 

De-Icers for the latest executive air- 
craft are i.iilored to exact shape and 
simply cemented on without sitetcliing 
or mechanical actachments. Result: 
smoother fit. c.isicr maintenance. longer 
life. For time-conscious businessmen, 


B. F. Goodrich De-Icers are low cost 

More and more manufacturers arc 
installing B. F. Goodrich De-Icers as 
original equipment- Our engineers can 
lielp you in the design stage. We've 
been at ir for 26 years. B. F, Goodrich 
Aviotion Products, a dkision of The 
B. F. Goodrich Compemy, Akron, Ohio. 
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EDITORIAL 


Sabotage in the Pentagon 


International prestige of U. S. athation and the morale 
of militars- pilots is being sabotaged in tlic Pentagon by 
the policies of Defense Secretary Cliarles E. W'ilsoii. For 
almost a year Mr. W'ilson has officially prevented any 
U. S- military aircraft from attempting to break tlie world 
speed record. This record is now held by England witli 
an i,l?2 mph. performance bv the Fairev Delta. 

Last November, when tlie record of 822 mph. was held 
by a North Anieriwn F-IOOC, Mr. Wilson personalli 
canceled an official attempt b\ tlie Chance k’ouglit 
Crusader to set a new mark oier 1,000 mph. llic 
Crusader actually exceeded 1,000 inpli. in practice runs 
over tlie official course, and, in the coo! temperatures 
then prciailing at the optimum J57 engine altitude of 
35,000 ft., there is no doubt that tlie ^'ought fighter 
could haic set a mark that would ha\ e been beyond the 
reach of the Faircy Delta. 

In the lacuum left by Mr. ?Viison's cancellation of 
the Crusader run and a firm polios' against allowing 
USAF to try with the McDonnell F-101 or the Lockheed 
F-104, the British took the record with the Faircy Delta’s 
1.132 mph. pcrfomiance— a fine job of flying that raised 
British international aviation prestige measurably. 

Why Censor Achievement' 

Now a year later, Mr. Wilson has allowed the Crusader 
to make an official speed mn with the stipulation that 
it could make no attempt to surpass the British record. 
Under the hot weather prevailing over the Mojas e desert 
in August, the Crusader bad to go far above the optimum 
pcrfonnancc altitude of the J57 and sacrificed at least 
120 mph. from its maximum |)ossiblc iicrfonnancc be- 
cause of temperature and altitude conditions. 

Even so, tlie Crusader duplicated its better than 1,000 
mpli. performance of last November and svill be an'atdcd 
the scncrable and famous Thompson Trophy tliat once 
ivciit to pilots and planes who were allowed to go all out 
to gii'C the best ixjssiblc pcrfonnancc. It is a trascstv 
on the fame and honor that go witli the 'I'liompsoii 
Trophy, the competence of U.S. aircraft clesiguets anti 
the skill of military pilots to conduct the 1956 affair under 
the disgraceful political limitations imixiscd by Mr. 

Both the USAF and Nas’y. as well as competent aero- 
nautical technicians outside the military, agree that there 
is not one whit of military security involved in a 15- 
kilometer maximum speed run at altitudes ivell below the 
critical figliting areas of modern jet aircraft. Wliy tlien 
docs Mr. ?V'ilson insist that U.S. aiiation achies'cmcnts 
be concealed beliind his screen of cciisorsliip? Is it be- 
cause he and his immediate advisers arc so tcchnicalb 
ignorant on aiiation matters that tlicy really belicic mili- 
tary security is involved? Wc can' recall one of Mr. 
\?'i!son's technical security advisers telling us in all seri- 
ousness that newspaper reports of jet fighters point-to- 
point ground speed betrayed vital combat performance 
data and that the static sea level tru.st rating of a jet 
engine disclosed its genuine combat potential. 


Or is this policy of Mr. W'ilsoii’s a simple result of Iris 
effort to throttle all iieivs and discussion of military prolv 
Icms in the Pentagon and part of his effort to foist a 
facade of false security on the American people? 

Secrecy vs. Morale 

We don’t profess to know what motivates Mr. ?\'ilson 
in this policy. .Ml we knou- is that for the first time in 
the history of U. S- aviation political restrictions are being 
placed on the technical achicicmciifs of the aircraft in- 
dustry and the fine militarv pilots who.se morale is a vital 
part of our national defense, 

Another example of how Mr. \\'ilson’s policies sajs 
pilot morale is in the .slunicful handling of the 1,900 
nipli. fliglit by Lt. Col. Frank K. (Pete) Fverest in the 
Bell X-2 rocket poivcred research plane (AW’ Aug. 6. p. 
454) . Pete Everest's .Mach 2.9 performance \ias faster than 
man liad e'er flown before and, according to the tech- 
nical experts, this simple fact betrayed not one whit of 
genuine military security data. In fact, the X-2 design 
speed of 2,500 mph. already had been officially announced 
by tlic Pentagon years ago. No US.\F authority opposed 
disclosure of Pete Everest's tremendous achievement and 
Gen. Nathan F. Tu ining himself planned to announce it 
proudly in a public speech. All reference to the X-2 
performance ivas deleted on Mr. Wilson's specific order. 
Only after a week of battling, during ivhich the 1,900 
mph. flight became common knowledge, did Mr. Wilson 
permit a single anonymous reference to a US-\F pilot 
liaving floiTO faster than man had ever gone before. 

Disgraceful Reward 

This is a disgraceful rcivard for the seven years of 
■'beyond the call of duty" service that Pete Everest, a 
combat pilot in ?\’orld \V'ar 11, lias logged at tlic USAF 
flight test center at Edwards AFB, flying all of the neivest 
experimental fighters and research planes at pay that is a 
small fraction of what industry pilots collect for a lesser 
diet of daiigcr. 

The USAF test pilots at Eduards AFB over the past 
ten years have been one of the most selfless, skilled and 
devoted group of pilots in aeronautical history. Their 
contributions to the advancement of U.S. aviation 
through the sonic barrier to the edge of Mach 3 have 
been priceless to the national defense. Tlieir names arc 
a roll call of men to whom every citizen of tills countiv 
owes a profound debt— Al Boyd, Chuck Yeager, Stan 
Holtoncr, Pete Everest. Kit Murray, Fred Ascaiii, Jackie 
Ridley, Horace liancs and many others, some of whom 
have paid for progress with their lives. 

It is indeed disgusting to see these men treated in the 
shabby manner now meted out by corpulent cii'ilian 
elder statesmen of the Pentagon who have no real under- 
standing of the meaning of their achievements nor the 
sacrifices that make tlicm possible. Continuance of these 
policies in'll do incalculable damage to the international 
prestige of U. S. aviation and the morale of military 
pilots. —Robert Hotz 
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Push-button fire fighting! 


The extinguishing agent: CFsBR, CB, MB, 
CFjBRi or CO” . . . pressurized in “Main" and 
“Reserve” spheies of strong, lightweight steel. 

The method of operation: Manual actuation 
(cable or electrical switch) by the pilot. 

The discharge time: Almost instantaneous— from 
.5 to .9 of a second. 

Designed and perfected by Kidde aviation 
engineers, specialists in aircraft fire fighting prob- 
lems for more than 25 years, Kidde Nacelle Fire 
Extinguishing Systems offer dependable, fast-act- 
ing protection plus almost unlimited installation 
flexibility. 

For recharging and service, Kidde has strategi- 
cally located stations in the United States, Canada 
and throughout the world. 

For further protection: The Kidde Aircraft Con- 


tinuous Automatic Resetting Fire Detector, whcee 
sensitive, nacelle-installed clement immediately 
signals the pilot at the 5rst sign of fire or abnormal 
engine overheat. 

Kidde engineers are now working hand in hand 
with those interested in aircraft fire protection and 
safety, developing new extinguishing agents, cor- 
rosion inhibitore and special systems for ambient 
temperatures up to 250° F. Other Kidde aircraft 
safety projects include high pressure oxygen equip- 
ment, inflation equipment, flotation equipment, 
crash fire prevention systems, purging and pressur- 
ization systems. 

If you have a problem involving aircraft safety, 
contact the manufacturer of more than 95% of the 
aviation fire extinguishing systems installed on 
U, S.-built planes. Write Kidde today. 


Walter Kidde & Company, Inc., 91 8 Main St., Belleville 9, N. J. 


Company of Canada ttd., Monfroal — Toronto 


WHO'S WHERE 


In the Front Office 

Samuel |. Spcctor, board cbaimiaii, and 
Mvlca S, Spector, president. Insulinc Cor- 
poiatirin of .America, Manchester. N. M. 
AIs(>: tVilliain J. Sehoenberger. executive 
Mcv president, and Bernard I.. Cahn, vice 
president and assistant secretary, 

Frederick tV. Marqnant, hoard chairman, 
and Mrs. Hilda F. Niedchiian, vice chair- 
man, .\viqinpn. Inc.. Ne'v York. N. Y. 
,\]sT): Ricliard U. Snrbeck. president; Fred 
J. Lazacd. Jr., executive vice president and 
treasuref; John V. Cartier, sice president. 

Sir Richard Faircy has resigned as man- 
aging director hut remains exeenrise chair- 
man, h'airev .Aviation Companv Ltd., Lrm. 
don. Kiigland. Mr. Geofficv AV, Hall has 
been appointed managing director. 

Julius Fligelnian, president of Los .An- 
geles Period Maniifactnnng Co- elected 
hoard chairman of Tel.Aiilograph Corp., 
Los .\iigcles. Calif. 

Paul Dollard, president-general manager, 
and George Brubaker, a director, Cenlurs' 
Ihiiineers, Inc.. Burbank, Calif. 

Howard M. Webb, president, and Carl 
F. Hall, vice president, of newlv formed 
.American Acroplnsics Corp.. Santa Monica. 
Calif. 

Brig. Gen. Harrison Shalcr (US.A. at.). 
Corporate .Annv .Advisor to -Aerojet-General 
Corp., .A/usa. Calif. 

Brig. Gen. AA’illiain L. Baser (US.A, ret.), 
cxeeutis’c vice pamdcnt-gcneral manager 
Tcle-Dynanhes, Inc. (formerly Rasniimd 
Rosen Kngintering Products. Inc.), Phil.i- 
delpliia. Pa. 

V. H. Peterson, appointed vice president 
engineering, Fairbanks, Morse &• fco., Chi 

Col. Jack N. Stovall lia.s assumed duties of 
chief of the .Airlift Division. Headquarters, 
Air Materiel Command, AA'right-Pnttersiin 
AFB. Oliio. 


Honors and Elections 

V. J. Braun, of the teclinical .staff of 
lliiglies Aircraft Co., was elected cliainnan 
of the Los .Angeles Section of the Institnt-i 
ol Radio Elnginecrs for I9>6-57. 

John P. (Jock) Henebty, president of Sk; 
Motive. Inc., was elected president of the 
Air l*orce Assoeiatiun lor 19v6.57. 

AA', A. Patterson, president of United .Air 
Lines, was ele-cted a director of the llariis 
Trust and Savings Dank, Chicago, III. 

Changes 

Willard D. Landstrnm and Robert L. 
Perr}', engineering lest pilots. Northrop .Air- 
cmfl, Ine. Both men n-ill be assigned to the 
Koithrop-Radloplanc Eight lest facility at 
Holloman Air ijevclopmcut Center, Alamo- 

R. D. Fpglcy. maiiagcr-Mechanical Test 
lX:pt.. and E. J. Masllne. insliumcntatiun 
sales representatise. United EllecltDdynamies, 
a division ol United Ccnplnsical Corp.. 
Pasadena, Calif. 

(CoritinuccJ on p. 90) 


INDUSTRY OBSERVER 

► blight test program for the Bell X-14 VTOL cxpcriinciital^ test aircraft is 
awaiting dclivcrv of .Annstrong Siddeley Viper turlaojcts. X-H will use a 
tsvin A'ipcr installation. 

► 'I'lansition flights from the vertical to horizontal by Ryan's jet-jxiwcrcd 
A'TOL arc tentatiselv scheduled for October. Tims far, the aircraft has 
made both horizontal and vertical flights from F-dwards AFB. However, 
there has been no in-flight transition involved. 

► .Armv's new Nike B interceptor missile has made scvcr.i] competitive 
flights against its Nn'| countapart. the- Tabs, at the Wliitc Sands missile 
pros ing ground. Tile firings were directed against a B-17 drone as well as 
space points. 

► Convair will roll out its XB-58 Hustler medium Ixmibci prototy]>c on Aug. 
51 at the Ft. AA'orth plant. USAF has officially approved the name Hostler 
for the first .American supersonic bomher. Taxi tests arc expected to ran 
through most of September with the first flight scheduled for late September 
or carlv October, The Hustler is powered by four jx>ddcd General F.leetric 
J79 engines, 

► Wright .Aeronautical Di;ision of Cnrriss-Wright Corp. is developing a 
tiirbofiin engine for the US.AF for use in the early 1960s. Poworplant will 
he designed to hast low sjjccifie fuel con.siimption at subsonic speeds and 
develop high thrust for sjxcds of up to Mach 5. 

► First fabricated parts for Lockheed’s Electra turbo])ro]> trans|>ort will be 

E roduced in October, F.Icctra.s are scheduled to become opcralbnal with 
1. S. airlines in 1958. 

► First nine Douglas DC-Ss off the production line will be intcgritccl into 
the flight-test |Jrcigrani. Three of these will be powacd by Pratt & W'hitncs' 
J57 turbojets, four with Pratt & Whitney J77s and two with Rolls-Royce 
Conway by-pass engines. Some 12 DC-Ss will be used by the airlines for 
shakedown prior to certification. 

► Sotithwest Aimiotivc, Dallas, has second USAf' contract for overhaul of 
1,400 .Allison J53 engines, Value is more than S3 million. Tlic firm is also 
expanding its l)usines,s aircraft facilities at love Field. 

► b'irst project of Curtiss- Wright Corp.'s icccntly-acqiiircd Tiirbomotorx 
Division will be production of a l.vOO-lb. thrust Icirhojef engine for use in 
trainers and target drones. Designated the Miniatur. the engine was 
dcvclopal before Turboinotor.s incorporation into Curtiss-Wright. A nciv 
plant for the div ision has been built near Trenton, N. J. 

► Aerojet-General Nnclconics will construct a low-powctcd nuclear research 
reactor in San Ramon, Calif,, as a prototyjic for reactors the firm hopes to 
sell to private research institutions, colleges and universities. Designed to 
operate at a jiowcr level of 100 milliwatts, the reactor will use nnminm 
enriched to 20Cf in the isotope U-23S as fuel. 

► General Electric's Aircraft Gas Turbine Division is developing a metal 
lioncveomb compressor casing for use on future turbojet designs. Ilonevcomh 
is expected to make |)ossiblc a substantia] weight reduction. 

► Vertol Aircraft Corp., reports furlhct progress in its figlit against rccurtcnf 
vibration jsroblem in the H-2I helicopter. Companv occasionallv delavs 
deliveries to find source of trouble and meet increasingly high Annv standard 
before aircraft go into operation. 

► Pan .Air Aviation, of New Orleans, is overhauling and modifving a Navv 
PBY' for utilization by the I'rcncli |Ovcmincnt as a cargo plane. Tlic air- 
craft will be dcliicred to Tahiti (or inter-island service when the overhaul 
is completed. 
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ba.ll bearingsl 


These tiny steel “jewels” are available in a 
complete line, (.375') outside diameter and 
smaller. They are made with super-accuracy on the 
finest equipment available— much of it designed 
by New Departure — to meet the most exacting 
requirements of today’s precision industries. 
Performance and dependabibty of the highest 
order are assured. 

For complete information about miniature ball 
bearings, or for help with any bearing problem, 
call on New Departure's expert engineering 
service. New Departure, Division of General Motors 
Corporation, Bristol, Connecticut. 



WRITS FOR NEW DEPARTURE'S MINIATURE BEARING CATALOG 
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ALI. BEARINGS 


Washington Roundup 


AIA Job Open 

Aircraft In<iuittic4 Assn, boiitcl of gorcniors is actively 
looking for a suitable fandidatc to succeed Dewitt C, 
Ranisc;-, retired Navy admiral, as president when his 
contract expires ni November. Ramsey, who will be 68 
in October, has made personal appeals to key aircraft in- 
dustry leaders to stay on in flic jsost but dccp-sealcd dis. 
.vitisfiiction ttitli the ineffectiveness of his regime in deal, 
ing with kev industrv issues lias east the die in fasor of a 
succcs.sor. AIA « ill 'probably offer Ramses vniie sort of 
retireiiiast benefits to supplement the retitement pay he 
aircadv draws from flic Nass. There is some industry 
.speenlatioii that K, B. W'olfe, foniier chief of USAh 
prnenrement. and recaitly resigned from Ocrlikoii may 
lx; in the running for the Ai.A post- 

New Look for Secrecy 

Defense Department’s iiniiistcr file of classified infor- 
mation is due for an overhaul and so is the system 
that has brought it to sneli mountainous proportions 
Charles A. Coolidge. Boston attorncs’ who has been 
named by Secrctars' Charles F. Wilson to do sonicthiiig 
about stopping ■‘leaks." has t.iekled his job with a 
refreshing outlook. 

lie suspects there should he fewer secrets and that 
when the stamp is put only on ttic gcmiinc article, 
people will lia'C more respect for what it means. 
Cooiidge is not interested in control of imclassificU 
information, and his arrisal in the Pentagon marks the 
definite death of the Karl R. Iloiiamaii School that 
|)reachcd this doctrine. 

lie is eager for the opinions of engineers, scientists, 
industrialists and the press, tic is interested in examples 
of secrecy seiving to impede progress. He feels that the 
Defense Department must separate its problems of 
secrecy for security from those of discipline in the ranks 
of the annod forces. 

Elections and Aviation 

Although temporarily obscured bj- the heat of the 
political comentions, a number of senators who have 
been particularly active in as’iatioii matters were fighting 
their ow-n battles for re-election last week. ’ITiev include 
four Democratic members of ttic Commerce Committee 
wliieh has [urisdiction o\er ch il m iation; 

• Sen. A, S- Mike Monrouev (D.Okla.). As cliainnan 
of Commerce's Aviation Sulieoiiimittec, Moiironcv has 
taken the lead in successfully pushing legislation for an 
expanded airport aid program, permanent certification of 
local service airlines, and other measures. His Repuhlie-.m 
opposition— Douglas McKccvcr, Knid, Okla., lawver and 
state Republican chairaian-coiiid make it a close fight, 
blit the state is controlled by a Deimicratic administra- 
tion, and Moiiroiicy is favored to win. 

• Sen, Wanen Magmison (D.-Wash.). As chairman of 
the full Commerce Committee, Magnason has given 
Monronev strong Nicking on miation. He faces Wash- 
ington’s Repnblie-an Cov, Artliiu B. Langlic in what is 
expected to be one of the nation's closest senatorial races. 
The odds generally favor Magmison. 

• Sen. George Smathers (D.-Fla.). As chairman of a 
special Commerce Snhcomniittcc. he pressured tlic Eisem 
liowcr administration into granting industry participation 
in the negotiation of bilateral air agreements. He won in 
the May 9 Horida primary and has no opposition in the 
final election. 


• Sen. Alan Bible (D.-Ncv.). Protege of the late Sen. 
Pat McCarraii who was a co-autlior of the 1938 Civil 
Aeronautics Act, Bible was elected to succeed McCarran 
in 19>d. During hvo years service on the Commerce 
Connnittcc, lie has conscientiously attended aviation 
hearings, but generally followed the advice that new- 
comers be seen and not beard. He is expected to triumph 
oscr three opponents in the Sept, d Democratic primary. 
If he succeeds, he will face Rep. Clifton Young (R.-Ncv.) 
in the election. 

Two iiicnibcts of the Senate Airpower Iniestigatiiig 
Subcommittee, headed by Scti. Stuart Symington (D.- 
Mo.), arc up for re-cIcction: 

• Sen. Sam J, Ervin (D.-N.C.), who supported Svniing- 
ton's c-ainpaigii for a stronger airpower program, has no 
oppo.sitioii. 

• Sen. James H. Duff (R.-Pa.), who led the Republican 
defense of the administration's program against Doni- 
oeratic attacks tliat it was inadequate. Duff faces tlic 
opposition of Josepli Clark, fomicr niavor (1952-5fs) of 
Philadelphia. M'itli the state and Philadelphia controlled 
by a Democratic administration, the Pennsylvania senato- 
rial race is expected to be close. 

Other senatorial candidates include; 

• Sen Wayne Morse (D.-Ore.). who has sided with inde- 
pendent airlines in several floor speeches, is opposed by 
former Secretary of the Interior Douglas McKav. 

• Sen. Olin D, Johnston (D,-S.C.). who, as chairman of 
the Post Office Committee, w'as tlic major roadblock to 
Postmaster General Arthur Siiiiimcrfield's proposal to 
increase tlic airmail postage r.ite from six to seven cents 
an ounce. lie will rcceiic only tokai Republican opposi- 
tion from L. P. Crawford, mayor of CIcmson, S. C, 

Finletter for Single Service 

Thomas K. Kinlctter, fotmci Air t'orec Secretary and 
now the Democratic e.inipaigii manager in the presiden- 
tial race, is a strong advocate of a single militars- serv ice. 
He has predicted that Gov. Adlai Stevenson, if elected, 
will buy the plan and push it. Hie ovcr-ridiii| fact, 
however, is that any decision on defense re-orannxation 
is up to Congress, and Congress is overwTiclmiiigly 
against the single service plan. 

FooNDragging, Soviet Style 

Pan .American World .Airways’ hopes of operating 
directly to Moscow within the inimediate future have 
Ixien dampened by Soviet foot-dtagging. Wlien the 
Russians first suggested conversations on Moscow operat- 
ing rights for Pan Aiiierit-.iii, it appeared that the Amcr 
icaii carrier would soon be able to serve the routes it 
bought along with American Overseas .Airlines in 1950. 
Now it seems that the Russians arc only interested in an 
interline agreement. Pan American is going ahead with 
negotiations for intalinc service in the hope that it will 
be a first step towards direct service to Moscow. 

Railroads vs. AIA 

Clianccs arc considered good that the interstite Coin- 
mercc Commission will suspend efforts by the railroads 
to increase demurrage charges on freight cars. Aircraft 
Industries Assn, is only one of manv trade groups protest- 
ing the new schedule slated to go into effect on Saturdai-. 
•New rates for freight cars that stand idle would ton as 
high as SIO a day, including holidays. ICC can approve 
new prices or suspend them for a period of up to seven 
months. —Washington staff 
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Airline Costs Take Upswing, Hit Profits 


No end seen to rising unit production and sales costs; 
fare increases possible tlio«igh investigation ]>ends. 
By Crui^ 


tt'asliingloii— Ttiink iiirlincs' unit 
ptutluction ;incl salc« costs, on the rise 
for the last nine months. «ill contiinie 
to rise, rCTCrsing a stren-ycur elinvnwarti 
trend and incrensing industrs' specula- 
tion that there may he fare nses. 

W'hilc tot.d expenses ha\c iiicrtased 
stcadiK- tlirougli tlic years, traffic 
gross'th plus incre-.iscd efficiency of air- 
craft and personnel have kept unit 
costs on the decline. Now tlic expenses 
of exp, Hiding service and o|>ctating 
more costiv aircraft have arrested the 
decline. Unit costs arc creeping up. 
Most of the trunk lines showed ex- 

trcmch' robust profit margins during 
the first half of the vear, but airline 
officials arc keeping an uneasy eye on 
their costs. With .mother uneasy eye 
on the Cisil .kcronautics Board gen- 
eral-passcn|cr-farc imestigation. they 
ate saying that fares ninst stay at their 
present IgvcI.s. Ihcy may have to go 
lip. if profits arc to remain reasonable. 
Unit-Cost Value 
\\^lilc some experts downgrade the 
unit-cost ssstem as a true measure of 
airline expenses, it is still the most 
reliable \s-as- of telling a cattia what it 
costs to produce and sell its product 
in relation to the |)roduet revenue. 

Since 19-tS and thmiigh the end of 
1059. unit costs moved generally down- 
ward. Cost per revemic ton-iiiilc de- 
clined from 58.0 cents in 19-iS to 
45.-1 cents last vear; cost per asailablc 
ton-mile followed the same trend. 

While expenses were decreasing, 
unit reicnues also were declining, h'arc 
levels has’C remained constant, hut as 
lowcr-farc coach and familv-plaii traf- 
fic became a bigger part of total hiisi- 
iiess, rcs'cmic per ton-mile decreased. 

Unit revenues and cx|>cnses have 
both declined in the list eight years, 
but the h'O curves have moved closer 
together as thc\' base inos’cd dowu- 
ward, narrowing the airlines’ profit mar- 
gin. 'llic margin widened in the boom 
icar of 1955. but is dosing again. 

In tlic jxist. as total costs liavc grown, 
revenues base grown, giving the air- 
lines a bigger siihnnc of husincss (wer 
whitli thev could spread their expenses. 
Internally.' unit costs have been kept 
down throngli substantial increases in 
pcrsoiinel and aircraft efficiency. 

Direct expenses of fiight operations 
base gener.illy increased with the growth 
of airiinc business. These expenses in- 
clude costs of flight crews, fuel, de- 


preciation on flight cc|iiipmciit and 
maintenance. 

blight crew unit costs declined from 
19-18 to 1955 largely hecausc of the 
introduction of higher c.ipicity trans- 
ports. .^t the same time, fuel exists rose 
on a unit basis. Iliis was a penalty 
paid for greater )>owcr and higher speed. 

I9cpreeiation unit expenses have 
fluctiuited since W'orld War II, They 
were high in 19-17 and 1948 hce.nisc of 
rapid writeoffs on used DC-i inul 19C-4 
equipment. 'Ilicn thev declined when 
ihe airlines started getting newer 
e(|nipmcnt and inoied into a fi'C to 
•es'cn-vcar depreciation cycle. 

I'Tcprceiation mosed iipunril again 
in 1955 and 1954 with the delivery of 
a new round of equipment ortlers. l-ast 
vear. it declined again as aircraft 
bought fisc vears earlier were svtitten 
off under Office of Defense Mobili/a- 
tioii fast hix aniortia.ation certificates. 
,\lso. fewer deliveries of new ec|iiipmcnt 
were made last year. 

•An important factor in the historical 
ileclinc of unit costs was the decrease in 
ground and indirect expenses. This is 
an area where management can exercise 
greater control over costs, as opposed to 
direct cx|)cnscs with fixed outside costs. 

Between 1948 and 1955. ground and 
indirect expenses declined from 51.2 
cents per revenue toii-milc to 21.7 
cents- At the snne time, these expenses 
shrank as a portion of total costs. In 
1950. ground and indirect expenses 
were 50.G5f of the total expenses per 
revenue toil-mile; in 1955 thes- were 
47-8% of the total. 

Declining tninkliiie unit costs flat- 
tened out late in 1955 and teierscd 
llieir dosvnwsird trend. In the fourth 
c|uartcr of last year, unit expenses 
started to inoie upward, and the trend 
luis continued through 1956. 

.A kev to the rcscrsal lies in intreased 
costs of parts and labor in maintenance 
operations. WTiile flight cresv and fuel 
expenses base held fairly steady and 
depreciation charges per rcscniic ton- 
mile base aetnaliy declined, direct 
maintenance costs have risen sliarply. 

Ground and indirect ex|)cnses also 
have taken an upward tnni. P.irt of the 
increase is due to a new round of air- 
line hiring to provide for traffic grow th. 

To manv airlines, rising costs haic 
been the price of good fortune in re- 
cent route cases. Costs of opening 
stations to handle new route operations 
have forced up indirect unit costs fnt 
all but adsertising and i>iil)licit'. 

Another imporb.nit factor in recently 


rising costs stems from the introduc- 
tion of new equipment, such as tlic 
DC-7 and the Siiper-G Constellation, 
during the past tw-o years. Tor the first 
rime since AVorld War II, the airlines 
moved to nciv airplanes with liiglier 
unit costs tliaii the airplanes they re- 
placed. .As the new- aircraft came into 
volume use. costs mos’cd upward. 

Tlic DC-7, for instance, has cost 
more than tlic DC-fiB to operate as it 
moved into the full overhaul cycle 
after its introdiietioii litc in 1955. For 
1955, direct flight costs for the DC-7 
were 24-(i cents per revenue ton-mile 
and 1 5.(i cents per asailablc ton-mile 
as compared with 22.1 cents and 12 
cents for the DC-6B. 

Most trunk airline officials, shy about 
discussing costs now because of the im- 
pending fare imestigaHon. think that 
unit costs w ill continue to rise in com- 
pans svith total costs. 

Costs vs. Fares 

Some observers believe the larger air- 
lines inav have reached the point where 
added e-apacitv will has'C a diminishing 
effect in reducing costs. One official 
said the airlines arc '■rimiiing out of 
steam on economics which can be 
effected bs growth itself.” .Another 
fears that ' new coinpctitimi will cut 
traffic grow th for indisidiul carriers. 

Most of tlic trunk airlines reported 
substantia] net profits for the first half 
of 1956-.Amcrican .Airlines made 
810,7 million, Kastern .-\ir Lines made 
S7.5 million. United Air Lines made 
85.2 million. Two major carrier'^ 
Trans AVorld .Airlines and Capital .Air- 
lincs-rqjortcd losses. 

TWA liad a net loss after taxes of 
85,590,000 in the first half, most of it 
caused by a 22% increase in expenses 
while resennes increased only 15%. 
The carrier attributes the cost increase 
to the expenses of moving into a nm- 
engine ovcrlianl facilih* at Kansiis City 
an3 a "drive for better scn'icc.” 

TWA admits it may have fallen be- 
hind somewhat in improving scrs’ice 
and sass that ’’catching up” costs a lot 
of money. The airline lias hired 2,500 
new- emploscs in its program. 

Capifid lost 81,609,811 in the first 
six months of the year. .A contributing 
factor was increased depreciation 
charges for the new A'isconnts Capital 
has been rcccising weekly. 

Capital is mming into a niimlx.'r of 
new markets as the result of several 
C.\R route decisions. Right now, esb.ib- 
lishiiig new facilities is costing money- 
in anticipitioii of future tcs'cniies. 
Capital’s cxp.msioii program has in- 
vohed hiring 1.700 new employes dur- 
ing the last 18 months. 
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McDonnell F5II-2N ITciuou all-w-eatUci fighters (below, right) will make high speed fonnation Rthys and w-ill be sbowai in ground 
display at National .-Lircraft Show-, Four interceptor rocket {nickages and two external fuel tanks hang from plane shown above. 
Dcinon, jtowered by Allison J71 tinbojct, is on duty with Navy operational squadrons. 

F8U Hits 1,000 mph. Under Wraps 

By Claude Wilao 

Oklahoma City— U. S. Nasi ’s h'SU 
Cnisadcr won tlic 1956 Thompson 
I'rophv last week with an official s)xx.-d 
lull of more than 1,000 mph. Official 
anmnmccmciit of the new- record will 
he made at the National Aircraft Sluiw 
here on Lalwr Day. 

Ibe Chiinie A'ouglit jet fighter set 
the mark in two officially-timed jxisses 
over u 15.1 kilometer course at the 
■Naval Ordnance Test Sbatioii, China 
Lake, Calif, .Acting under Defense De- 
|Xirtmcnt orders nirhiddiiig any U. S. 
military plane from competing for a 
world speed record, pcrfonnancc of the 
I'SU was kc]yf below its maximum tapn- 
hitih by the pilot. Cmdr. Robert W. 

(Duke) Windsor, 37. 

I-'lyiiig u itliont these restrictions and 
under favorable wc-.ither conditions, the 
Crusader would be capable of challeng- 
ing the British-held record of 1.152 
mph. set bv a research plane, the 
l-mrcy Delt.ihD’, 

.Aetnaliy, the record set last week 
duplicates a previous effort by the h'SU. 

’I he plane hit an aserage of 1.050 mph. 
in nins held last fall in pre|xiTation for 
ail official assault on the rteord. Only 
48 hours laofore the attcnijit was sched- 
nlcd. Defense Dcpaitmeiit canceled the 
program (.A\\' Dec. 19. |>. 71- 

Last week’s niompsoii Trophy 
daslics were made at about 45.000 ft. 
iiltitiitlc. AA’inds were fairlv constant at 
45 knots. I’wo passes were made oscr 
the course, one from the north and one 
from the south, 

'I’hc speeds were averaged to reach 
the new- record figure. 

Timers wore Charles Leigsden and 



Bcttrjnd Rliincs of tlic Niitioniil Aero- 

Award of tlie T'iioinpson Trophy to 
the Na'v on Libor tiay will be the 
climax of the tlirec-dny stand of the 
aireraft shim- at Okiahdina City's VV'ill 
Rogers I’ield. 

'llic big animal military and indnstry 
exhibit is elialking up record adsance 
ticket sales on its first visit to the Smitli- 

'llie slum nianageincnt say s the week- 
end etowd mas surpass last s'car’s rec- 
ord of 2S9.S00 at Philadcipliia. Qual- 
ity of the indfistriid exhibits is e\-pccted 

Every major airframe .md engine 
nianufactiircr ss ill he represented among 
the 58 industry exhibitor', and the 
equipment and aireraft displays will be 
spread through fisc hangars and across 
ail ai ailablc outside tam|) spaec- 

W'hile the Oklahoma Cits area is 
mote sparsely |>opiilated than previous 
'how sites in Cleseland. ITayton and 
Philadcipliia. aviation enthusiasm runs 
high in this particular part of the 
eouiitry. and 'isitors arc expected from 
hundreds of miles atouiid the Okla- 
homa eapilal. 

In addition to the armed forces, the 
Oklahoiiia City Chanihcr of Comnicrcc 
is working to promote the show 
lliimighoiit the Southwest. .Ad'aiicc 
ticket sales arc rumiing almost twice as 
high as thev did a scar ago in Pliiladel- 
phin. 

Hotel space is at a premium. 


Bendix Trophy Race 

<')|)Ciiiiig headline event on Saturday 
V ill he the Bendix Cross-Countrv 'I'ro- 
ph\- R.icc flown bv six Nortli .•\nicrican 
I'-iOOC Super Sabres of US.AI’"s Tac- 
tical ,\ir Command. 'Hicy svill fly from 
George .Al'B near Victorsillc. Calif., to 
Oklahoma City-a distance of 1.120 

Pilots can carry external extra 
fuel tanks or use aerial refueling, 'llity 
will be permitted to fly at supersonic 
speeds, but not below the 5.000-ft- alti- 
tude level on their approach to the 
finish pylon. 

l.ast u-ar’s Bendix Race, flown from 
Ocorge .\1'B to Philadelphia, w.is won 
hv Col. Girios Talbott in a North 
.\incrican I'-IOOC with an aver.ige speed 
of 610.726 nipli. 

On Sniiday , three Boeing B--I7 Str.ito- 
|et bombers of the Strategic -\ir Coni- 
iiiand will cunqx-te for the General 
Electric Tropin on a run from Bermuda 
to tile aircraft sliow. a distance of 
1.900 mi- III addition to flying against 
tlie prevailing winds, the planes will be 
denied aerial refueling on the flight and 
must land at Oklahoma City with a 
iiiiiiiinuiii of 15,000 )b- of fuel in re- 


W'cathcr and nasigatioii skill ate 
expected to play a iii.ijor part in 


determining the winner of the esent. 

Last sear’s Cciicnil Electric race was 
won by'a B-47 crew- from March AFB. 
Calif- who flew to Philadelphia from 
their home station at an aserage speed 
of 589.29-1 mph. 

'Hie 1956 mark probably will not 
reach tlie 1955 figure, because of the 
adverse wind.s. 

This year’s Allison ’Trophs' event, 
like last year’s, w ill be an engine-change 
contest. Ground crews of US.U'”s .\ir 
Training Cominand n'ill compete in 
rmioffs on the first two days of tlie 
.sluiw. the winners entering the final 
nice on Libor Dav. Teams of five men 
plus a crew chief will replace tlie AUi- 
.son J>) engine in Lockheed ’T-53 jet 
trainers. 

F-104 on Display 

,'\dditiomd US.U' activity will include 
display of LS9 aircraft, newest of which 
will he the Lockheed I'-IO-I dav siiper- 
iorilv fighter and the I.oekiieed C-150 
Hercules turboprop transport. US.-\h"s 
pirtion of the air show will rnii for ap 
proxiniateh- one hour and 1 5 minutes 
and feature sonic booms by eight I'-lon 
supcrsoiiie fighters, a ’‘senunhle" b\ two 
Coiivair l'’-lu2 interceptors and forma- 
tion flybys by otlicr opcnitioii.il fighters 
and bombers. 

strike against an enemy airfield 
will l>e simulated by three Rli-6fi light 
oombers from the Tactical .Air Com- 

It will be followed by flybys of 
Rcpiilslic I'-S-lf'' Tliiindetslreaks and 
North .Aiiieriean K-IOO’s. a paradrop by 
l''aircbilcf Gll9s and ,i simulatcJ re- 
supply dro]) fniiii nouglas C-12-1 tr.ms- 

Tlic Nasi .incl Marine Cotp.s will 
have about 1 00 aircraft in the fls ing and 
static shows. Nexsest item is the TSU. 
which will perform for the first time 
before the public, lo addition, the 
crowd ssill see the Cnmimaii I-’IH' 
'Tiger, and 1'9I''-R Cougar jets will 
produce sonic booms. Carrier landings 
will be enacted on the field bx l•'7U 
Cutlasses. 

Army Display 

In the .\niiv slum, troops carried by 
V'crtol H-21 helicopters will ’sei/c” the 
■lirport ill a mock 20-minufc h.ittlc 
aided In equipment flown in by Sikor- 
sky Il-S'-ls. Other Army planes also will 
be demonstrated- -\rmv .\xiation 
Center. I' t. Rneker, .-Ma.. is respoiisilsle 
for tlie .\nm show . 

-Major liiglihght for the aireraft in- 
dustrx- xvill be tlie .Aircraft Industries 
,\'Sn. dinner for foreign .lir attaches on 
the cxening of .\ug. 31. Speaker at this 
oent will he l.t. Ceii. Clarence S- 
Irx-ine. US. AT deputy chief of st.ifl for 
inateriel- 

.About 00 foreign rcpre'eiitatiics will 
attend. 


New $10 Million Plant 
Planned by Cessna 

Fout-pliasc plant expansion program 
to cost approximately 510 million xvill 
be shirted immediately by Cessna -Air- 
crafl Co., just north of its Prospect. 
Kan., plant- 

Program will include a completely 
new self-sustaining factory adding 425,- 
OOfl sq- ft. of covered area to the com- 
pany's current I million sq. ft. Nexv 
facility is planned for an ultimate ex- 
pansion to 750.000 sq. ft. It will he 
named the AA'allacc Plant, after Cessna 
President Dwane L. AA'allacc. 

llic AA’allacc Plant xvill provide in- 
creased production of the Cessna 
I’-’T-A twin-jet side-by-side trainer for 
US.AIA Currait contract status of the 
T-37.A exceeds S26 million. AA'allacc 
also pointed out that the company is 
undertaking the c-xpansion because of 
tlie bright fiiliirc for business aircraft 
sales, indicating that it plans considet- 
ahlc inaease of its |srescnt record- 
breaking civilian plane mitput. 

I'ir.st phase of the new plant will be 
enmpletcd bv mid-1957. including a 
3fl-ft. wide faxiway connection to 
AA'ichita Municipal .Airport. Phase 2 
will be finished ill late 1937. phase 3 
be the fall of 1958 and phase 4 by 
1960. 

Grumman Buys Into 
Hydrofoil Company 

Gniimnan Aircraft Engineering Corp. 
has bought half interest in Dynamic Dc- 
velopnients. Inc- I'lip. I.. I-, .i hydro- 
foil research organization whieli now has 
a small Navy research contract- 

Besides |jri)dueing aniphibiiius ait 
eiaft. Grumman makes a line of metal 
pleasure boats, and the assodatiim ix 
expected to produce ideas for use in 
both fiekK. 

Initial studies will concern military 
boat and aircraft a|)plic-ations. 

AA’illiaiii P. Girl is president of Dy- 
mmiic Developments. .Associated with 
him as Robert R. Gilrnth. assistant 
director of tlie N.AC.A Langley Mciniv 
rial .Acron.iutiea! Lahoratniy. He is a 
rlircctor of Dynamic Dcxchipmcnts. 

Hvdrofoils, extending from a hull, 
create lift like an airfoil when speed 
incTt-ascs. lifting the hull nut of the 

Tile result is less friction .md in- 
creased S]K't'd. 

llxdnifoils arc almost ,is old as flight. 
Imt new techniques have reawakened 
intetest in the concept. The Navi has 
let several other research and deulop- 
menf contracts recently besides the one 
to Dxn.iinic Dexclopments. Gmiiimaii 
currently is producing one amphibian, 
flic S.A-ifi.A -Albatross. 
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First Air-to-Air Picture of N.113 

A'lckets Supennarine N.113, twin-jet day (igbicr for the Royal Naxy. is shown in ib first air-to-air photo. The N.113 made ib first flight 
list Eebruarx'. 7'lie N.113 is a development of the 7'v]>c 525 cxpcriniLutal aircraft dciunnstraled at Faruborough in 1954, Major 
ditferenccs include slab tail and tootlitxl leadiiig-L-dge extension on tlie- outboard panels. Siipcr-circuladon will be fitted tn N.113 to 
increase lift during carrier o|>CTUtion5. Design cx-ohitioii of the N.113 dates back tn die straight-winged V’-tail Type 508, mote than fixe 
sears ago. I’owerpknits icniain a |>ait of Rolls-Royce. Axons rated at licticr tliaii 10,000 Ib. thrust each. 


Farnborough Show to 
Feature Supermarine 

London— One almost-iicxv fighter mid 
a number of ciighie fly ing testbeds will 
feature the fly ing di.splax ;it this year’s 
Society of British Aitenift Constructors’ 
show at Imniborough, Haiiipsliirc next 

’Ilic exiicctcd curtain-raiser xvill he 
the fixby of a groii]) of the R Al-’s .Axro 
A’ulciiii delta-niiigcd bombers. 

'Ilic A'icktT' 8u|icTiiiarinc N.103, 
altlimigli not in its final production 
configunition. will be the latest fighter 

In the (xmerplant dciiioii.stration.s. 
liirboprop, turbojet and rocket engines 
new to the lAiniliorough display xvill he 
carried aloft in a large variety of ait- 

A i>ossiblc last-ininiitc entry is the 
Rollx-Roxcc \''TOL, jitiunigh imi.xt ub- 
scrx'crs expect tlie aircraft will not be 

Other dark horses iiichidc txvo 
Miles airplanes; the Student jet trainer 
and the .Acroxaii modified to the llurel- 
Dubois formula with xerv high aspect 
ratio wings. 

I’owcrplant' to be shown in flight at 
their first SB.AC display include; Bristol 
Orion supercharged turlioprop in a 
Britamiia test bed; dc Ilaxilland Gyroii 
turbojet ill a Short Sperrin; Napier 
Scorpion rocket engine in an English 
Electric Canberra; Rolls-Rmec R.A. 29 
.Axons in another Canlietra; RolK-Riucc 
'lyiic turboprop in tbc nose of an .Asm 
Lincoln test aitfraiTic; Roll'-Roxcc jcl 
rcr;rser on the .Avon-powerctI flanker 
Hunter; dc Ilaxilland Super Sprite 


rocket engine on a Vickers Valiant 
bomber. 

Tlie I-'aircy hireflash missile xvill be 
flown ill imdcrwiiig paired mounts on 
a Hawker Hunter. 

USAF Asks Industry 
ForTrainerTransporls 

AA’riglit-PattCTSOn Al'B, Ohio— USAF 
is ill the market for lictwccii 1,200 and 
1,800 sinall and nicdiiim-jct trainer 
transports. Ait Materiel Command 
hopes to bux the aircraft off the shelf. 

AMC has asked 28 manufacturers to 
consider devclopiiig the aireraft for 
joint comiiiercial-milihiry sales. 'I'he 
new aircraft will be used to replace 
B-23s and C-43s currently used for 
transport and training mi.ssioiis and 
move this aetixity' into an all-jet opera- 
tion. AMC .seeks these planes; 

• Light twiii-fcl utility trainer, with a 
range of about 1.500 nautical miles, a 
crew of two and jxixseniger e-,ip;ieify of at 
least four, i’riiiairy mission xxill be com- 
bat readiness training, 'Ibc aircraft mast 
haxc a service ceiling at design takeoff 
weiglit of 40,000 ft.; niaxiuuim cruise 
altitude of 45.000 ft- and cruiso speed 
of Mach .76 (350 iiipli). 

• Medium weight foni-jet utility trans- 
port trainer, with a iionmil range of 
1,500 nautical miles and jirmisions for 
a crexv of two and eight passengers, 
i’riinarx mixsioii xxill !>e fast mnxemeiit 
of critical dociimciits and cargo. Ex- 
leiidcd range shmdd run up to 2.200 
nautical miles against “0-kiiot head- 
wind. Service ceiling at design takeoff 
xxcight iiinst be 40.000 ft- maxinnini 
cruise altitude, 45,000 ft. Cruising 


s[x;cd must be the same 550 inpli. 
called for in the twin-jet plane. 

Ill his letter to tlie nianufactiircrs, 
Maj. Gcii. Daxid H. Baker. AMC di- 
rector of procurement and production, 
said he expects to ]>ay between S200,- 
000 and 5400.000 each for the planes. 
He a.skcd the firms lo indicate within 
60 days whether they will nndertake 
dexclopinent with their own funds. 

AMC pointed out that US.Al'’‘s own 
dex clopinent funds arc critically needed 
for work on adx'anced xveapon systems 
and must be spait to improve combat 
capability. 

Ill addition, it said industry can af- 
ford to develop the trainer-transport 
types and exploit both the military and 
eoinmctcia! .sales possibilities. 

.AMC’s apptoaeli was iiitaprctcd as a 
return to pre-wor policv of asking manu- 
facturers to build prototypes at no cost 
to the govcrninent- 

After exahiation, the US-Ah’ will se- 
lect prodiietioii contractors. In the 
exent that mote than one acceptable 
prototxpe is submitted, fonnal pro- 
cedures xxill be used by an exahiation 
team to pick the winner. 

Manufacturers interested in tlie com- 
petition are Imirchild, Northrop, North 
-American, Coiivair, Cessna, Bceeh, 
T eiiico and Lockheed. 

Industrv obserx'crs expect that some 
of the.se finm will find thex ate too 
busy xxith eoiitraetx for c(>iiibat-tx|)c 
aircraft to take part in the program. 
Some of the smaller firms iiixitcd to 
'iihinit proposals may not bas e the cap- 
ital to invest in the project. 

Tine ijossibilitx is tliat the Navx' may 
find a way to coordinate its require- 
ments xxith those of the .Air I’orcc. 


AVIATION WEEK, August 27, 1956 



Traffic Controllers Fight to Halt 
Pay Cut Ordered by Civil Service 


By L. L. Doty 

Washington— Air traffic coiitiollers 
will begin a last-ditch figlit this weeJ: 
to block a par-grade ruling by the Civil 
Service Coiiimibsiim which, they say. 
would touch off an exodus from the 
control tower. 

Ilic new rilling affecting the already 
inaiipowcr-shy controllers was dr.iwn up 
as the result of a three-year straggle by 
the Civil .Aeroinmties .Administration 
to hnve air tr.iffic control, tower and 
conimnnicatioiis operators upgraded in 
the Civil Service Commission jwy 
striictnrc. 

.Actually, the C.AA and eontrollcrs 
sar-. the fovmnla accomplishes somc- 
tliing far diffcrciit-' dnwngrading at a 
substantial nnnibcr of facilities, rcry 
little upgr.Kliug." 

No Upgrading 

I'lsscntialh', the formula mis estab- 
lished to provide a mage differential 
betMecn cimtrolkts ni.iiining low and 
higli-actisity centers. The purpose was 
to crciitc an inccntis'c that would en- 
courage experienced emitrollers to bid 
for positions in higb-ptcssiia' arc-.is such 
as New- York's laiGiuirdia and Chicago’s 
Midway airports. 

.At present, a Imv-dcnsiti controller 
has a )Mi’ grade ee|iii\alent to that of a 
higU-densitv controller, and it is imdct- 
standabh diffienlt to attract expetienced 
persiinnel to stations at which air traf- 
iic is siishiiiicd at a high level. 

Oppo.sition to the formula stems 
from the fact that, under the new plan, 
controllers at larger stations will not be 
ii|)gr.ukd; the pay-sealc difference will 
be aceoniplisbed by the rlowngrading 
of ))crsonncl at smaller stations. 

Ill opposing the move, the C.A.A has 
lacrsiiaded the Civil Service Commis- 
sion to )>osti5one the original Sept. 1 
deadline for putting the ruling into 
effect in order to giic the admiiii.stra- 
tion mote time to avoid excessive down- 
grading. Clifton Hnrtoii. director of the 
.Air Traffic Controllers .Assn., has urged 
that the pro|)o.scd .standards "be set 
aside and an iiimicdiate and fresh ap- 
proach be taken.” 

CA.A’s main objective is to broaden 
the foniinia to ptmide for mora up- 
grading of personnel with em|)liasis on 
controllers assigned to Iiigli-dciisity 

F.vcii without the anticipated down- 
grading. the C.-A.A is having trouble re- 
taining its contTollers, who can demand 
rclativcly-highcr salaries from private 
industry. 

Consequciitly, airlines ate being 


forced to restrict schedules because 
some towers and centers arc not suf- 
ficientlv staffed to handle traffic de- 
mands.' .And the situation is growing 

Under the present si-stem, controllers 
in all areas cam an annual miniinuin of 
Ss.915. Under the new .standards, con- 
trollers in high-activity areas will con- 
tinue to receive that amount while 
those in other areas will be downgraded 
to a niiiiimuin S>.-H0. 

Upgrading will be confined to chief 
eniitrolkrs in larger stations. They will 
be jumped one grade from a S'6.590 
ii’iniimnn to S7,570. 

Chief controllers in smaller stations 
will remain at the S6.390 level. .Assist- 
ant controller positions, which now 
canv an annual minimmn of !s4,524, 
will Ire abolished. 

Criteria for putting a station in the 
high-activitv category ate; 

• Average of 13.500 or more total oper- 
ations i)ci eoiitrolkr aiinnally. 

• Average of 350 or more H R ap- 
proaelics [jcr controller aimually. 

• Volninc of traffic must be such as to 
nqiiirc tlircc positions of controller 
opcr.ition in excess of 350 hours per 
month. 

CSC Position 

The Civ il Service Cominissioii claims 
that, while some downgrading will re- 
sult. the number of individuals affected 
will be small, since the nimiber of con- 
troller po.vitions in high-activity areas 
will be larger than at |)resent. I lie com 
mission concludes tluif. "since the C.A.-A 
|)lans to make iieetssir; personnel 
elianges through transfer and reassign- 
nient, no general downgrading tvf em- 
ployes is cx\>cctcd.’' 

It vvas to enable the C.A.A Ui make 
these Iran.sfers that the cominission 
postponcxi the effective d.itc of the 
new standards. 

Present low-pay standards already has 
created conditions such as these; 

• TemiKirary di.scoiitiiiiianee of P.AR 
(Precision .Approach Radar) and Stroni- 
berg Indicator facilities at one large 
station was recjiiested bcx-.iiise of in- 
viiffieient tcclmiciaiis to maintain the 
unit. .A 6074 tiirnover of radar tcxlini- 
c ians in this station is attributed to low 
s:ilary of radar technicians. 

• No applicants answered a publicized 
bid for ten eontmllcr povitiuns at an- 
iitlier center, and the jobs were finally 
filled bv rccniifs taken from "off-tlie- 
street.” (Controllers estimate it takes 
nvo vears to train a man tburouglily.) 

• "Equipment i.s adequate for the job 
at band today," one controller explains. 


but this is no help when we don’t havx: 
enough men to work that equipment at 
its peak output." 

lire coutroller cited .1 ease of II.S 
traffic being held in a stack while the 
onlv controller on duty was forced to 
devote his efforts to bringing down 
GCA on a disabled C-46. 

• Controllers consider themselves "pro- 
fcssional.s," but the Civil Service Com- 
mission docs not. 

.A commission spokesman explained 
that it is difficult to compare the con- 
tioilcr’s position with more familiar 
jobs. He suggested that the controller 
belonged in the clerical category. 
Commerce Bocks CAA 
Hie Department of Commerce has 
joined the C.AA in taking a strong 
stand behind the proposed ainciitF 
nients. it has accused the Civil Serv- 
ice Cominission of eonsidcrine the 
work-load of the controller witli the 
s.ime vardstick that is applied to “proc- 
essing applications, innicli cards or kivv- 
siiits.’’ .iddiiig that air traffic "is not 
w orkloiid vv liicli can be reduced to num- 
bers for purposes of arriving at pay." 

The dc))attmcnt said the contioHcr 
vhoiild he paid for maint, lining a "high 
degree of vcn.- special skill" and fcr 
applving these skills "unerringly with 
no margin for error." It also pointed 
out that the eonscqiicnccs of error arc 
incalciil.ible ".since liiuiian life i-s in- 
volved" and that the job calls for fast 
jiulgmcnt vvbieh "permits no second- 
guessing. " 

CAA Proposals 

C.AeA’s proposed amendments would 
divide airport control towers into tlircc 
categories— high activity, moderate ac- 
tivitv and low activity. Tower tbiefs 
nndet the C.A.A grade stnictiirc would 
receive an S8.990 minimum; siiyicrv-isors 
would c.mi S7.570 and controllers 
56.390. Corresponding positions in 
inodcnitc-activity towers would be one 
grade less (or about 57,570 for a tower 
chief) than positions in high activity 
towers. 'I hosc in lovv-activih towers 
would Isc two grades lower than coii- 
tiollers ill the to]> t-.itcgory. .Ait Route 
Tniffic Control Centers would be 
divided into two categorics-'hnnre 
complex and complex." Controllers in 
“more cmnplex" centers would be paid 
on the saiiie scale as high-activity tower 
erintrollcrv; those in "complex" centers 
would he |)kiccd on the same level as 
moderate aclivitv tower positions. 

The Civil Service Commission told 
.Avi.siion AA'tioK the proposals will ic- 
eeivc prompt .study and consideration. 

Ilic .Ait Traffic Control .Association, 
which was formed a y ear ago and now 
has a membership roll in excess of 
1,600. would go a step further and 
boost all positions one grade above the 
C.A.A proposals. 
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More Vanguard Details Are Revealed 



FLIGHT of satellite, built of |x>lislied iiiagiiesiuni alfoy bv Brooks A* PcTkins. will be v-isible 
to the unaided eye as it passes along its orbit. Mirroolikc finish of the mstrumented sphere 
will be protected during fliglit into orbit bv nose cap of tliiid.stage launching rocket. 
Kmptied third Stage will also orbit, fnllow-ing the artificial satellite, but its configuration 
will have higher drug, prodiicirig a sliorter life. 


Detroit— Some constraction details 
not liitliorto revealed of the Vanguard 
satellite to be launched during the In- 
ternational Geophysical year were dis- 
closed last week by Brooks & Perkins, 
raamifacturer of the spheres. Prime con- 
traet for the overall Vanguard project 
has been awarded to Glam L. Alartin 
Co._ 

F., Howard Perkins. |)TCsidcnt of 
Brotrks d' Perkins, .said his company had 
arranged to build 15 or 20 satellite for 
initial experimentation and probably 
would build others later. 

Tlicrc was no estimate of the cost in- 
volved in the manufacture of these. The 
compiiny probably will be paid on i 
cost-pins-fee b.isis on an opai-cnd con- 
tract. 

It vva.s brought out at the meeting 
that the thickness of the skin on the 
satellite has been changed. It will not 
be uniform bcc-ause of antenna housings 
and for other reasons. The thickness of 
the skin was given as .03 in. compared 
with the .02 in. prcviouslv mentioned. 
Interior Bracing 

The satellites. 20 in. in diameter and 
about 4 1h, iu weight, arc being made 
of a tightwciglit alloy composed of 95% 
magnesium. 3 to 3i% aluminum and 
about 19f zinc. Interior bracing con- 
sists of magnesium tubing with some 
use of plastic. Hie plastic was identified 
as ‘'Kcl-F." and said to be resistant to 
heat with low thcnnal conductivitv. 

Tile magnesium skin will be secured 
to the bracing with screws. There arc 
several feasible ways to seal the sphere 
and method used will vara with the 
type of test being flown, it could be 
w-clding or mechanical joint. 

The outside of the satcilife will be 
manufactured to a tolerance of four 
micro-inches and then polished to an 
intense mirror-like fini.sli. This finish 
is desirable as an aid to observation. 
Scientists have said the sphere will ho 
visible to the naked eye as it sails 
tlirougli the heavens, hut that binocu- 
lars will give a much better view. 
Satellite Orbit 

Orbit of the satellite will he rouglilv 
elliptical. It is now calculated that the 
body will maintain a minimum distance 
of 200 mi. from the cartli with a maxi- 
mum of 1.500 mi. 

The orbit is expected to change con- 
stantly due to perturbation caused bv 
the earth's density. 

Life of the satellite is expected to be 
anyxvlierc from two weeks to one vear. 
When it slows it will re-enter the 
earth’s denser ait and be consumed bv 
file. It will not burn on departure 
from surface of the earth because the 


acceleration rate will be much slower. 
In addition, it will be protected by its 

Present plans c.ill for the launching 
of the first satellites some time after 
July I, 1937, beginning of IGA‘, from 


Cape Canaveral near Patrick .Air Force 
Base, Fla. Construction of the laimch- 
liig pads at the Cape has begun but 
some qualified observers believe prior 
dclavs could move the firing date into 
1958. 
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VERTOL'S H-2I M'ork Hotsc nidcccd In French Ministry of Defense, Latest order of 50 brings to 100 numbcT to go into service for 
French Army. Original 50 ordered lust March hove seen sers'icc in Algeria. M'ork Horse also bus been in extensive service with 
U. S, Army, U. S. Air Force and Royal Canadian Air Force. 


Vertol, Sikorsky Sell 
More Units to French 

Washingtoir— Two iniijor American 
niamifacturcrs last week appenrcti to be 
nimiing neck and neck in tbeir spirited 
competition to sell helicopters to the 
French Ministry of Defense. 

♦ Verto! .Aircraft Corp., Morton, Pa., 
siiid Paris has decided to award a fol- 
low-on contr.ict for 50 11-21 M'ork 
Horse liclicrrpters with deliveries to 
begin about the middle of 1957. I'his 
order would bring the total of ll-21s 
shipped to France to 100. 

♦ Sikorsky Division, United .Airer.aft 
Corp., has licensed Soc National dc 
Constructions ,Acronautic|UCS dii Slid- 
Kst (Snease) to assemble 100 Sikorsky 
S-58 helicopters in France. Parts will 
be shipped from the U. S. The con- 


New HelicoiJter Record 

A new world helicopter non-stop dis- 
tance record of 1.199 tiii. was claimed 
by the U. S. Aran lust week, llic mark 
was set bv a N'crtol I1-21C M'ork Horse 
equipped with tliiec estra 300 gal. htel 
tanks ill the cargo c»iii|iaTliiient. 

'Ihe record w-as set over a closed-circuit 
course ol 85.6 miles between Ileighlv 
tow'll and lladdonlicld, N. J. 'I1ie H-21 
flew- the course 1-t times in 11 hours, 58 
minutes. F'licl consmuptioii w-as about 
96fi gal, or 80 gal./ht. 

Pilots fur the rnu were I-t- Col. Harry 
L. Bnsh and Maj. M'iMiam C. Disingcr 
from the .\tim .Vviution Test Center. 
Ft. Rucker, .Via. ’Ilie record broken bs 
the H-21 was T78 mi., set in 1953 by a 
French SK 3-120 liclicoptct. Ptesinus 
ir.s. record n-as 621 mi. 


tract is understood to be the first step 
ill a program under which the French 
csciitnally will manufacture the entire 
aircraft. 

Vertol said the Socictc S'ationalc 
dc Constructions Acronmitit|uc dii Sud- 
Quest (Sneaso) has been commissioned 
bv the French government to pnwide 
maintenance and repair for the tl-2ls 
both in I''iaiicc and Algeria. 

'Hie Vertol and Sikorsky lielicoptcrs 
have been used by French military 
forces in North .Afticii for the past 
scicral months. 

'Hie ei^aipmcnt has been there for 
practical combat reasons, but, at the 
same time, has been undergoing a com- 
parative ci'aluatioii. 


By Katherine Johiisen 

\Vasliington— 'Hie Democratic party 
is laving the groundwork to make the 
Eisenhower administration’s military 
airpoMCt program one of the leading 
issues in its bid to reeaptiiro the presi- 

Two former US.\F' secretaries will 
lend the attack. 

The Demoer.itic platform adopted at 
the Cliie.igo eom'ention declared; 

"We reiect tlie false Republic, m no- 
tion that this country e.in afford only 
a second-best defense. We stand for 
strong defense forces so cle.irh superior 
in modern ne.ipons to those of any 
|)ossiblc enemy that mir armed strength 
will make mi attack upon the tree 
world imthiiik.ihle and, flius, be a ma- 
jor force fur world pc.iec." 


Both State Department and military 
scctecv lias'c hampered movement of 
news from the front in .Africa, but 
U. S. -Anni' obsersers ate known to be 
on the scene. 'Ilic Amry long has been 
interested in eonipararive performance 
and operational costs of the 11-21 and 
S-5S. Armv designation for the latter 
is 11-54- 

.Wcording to Vertol, pcrfonnance 
of the H-21 in .Algeria mcr the past 
few niontlis was responsible for tlic 
Frcncli decision to dotililc the original 

While the companv lias made no 
announcement, it was learned that an- 
otlier 26 A'ertol II-2ls have liccn sold 
to tlic German gosernment. 


The Republicans aggressively coim- 
tcrccl last wc'ck m San Francisco with 
.1 public defense of its |)olicy hy .\sia- 
trix )aci|uclinc Cochran, a congres- 
sional eaiididalc in California. I'ho 
Republic, m campaign pLink also con- 
tained a strong defense of the adminis- 
tration’s miliF.irs- program and cisti- 
gated tlic Democrats for lack of pre- 
paredness immediately before the 

The Repuhlicni platfomi dcfaise 
plank rc.ids, in part; 

"Out country's defense picture is 
lodav a visible and powerful deterrent 
against attack by an enemy, from any 
quarter, at am time. 

"We have' tlie strongest striking 
force in the v iirld - . . 

"A |et-|)owcrcd. long-r.mgc strategic 
ait force, and a tactical ait force of the 


Eisenhower Airpower Program 
Will Be Major Democratic Target 
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Army's Dart 

Dart surfacc-to-smface missile designed bv Armv Ordnance for ground combat is shown in 
this first. Iieavilv ictoiicbed photo. Dart resembles in principle the German uoti-tank mis- 
siles developed during M’orld M’ar II and guided to their targets bv electrical impulses sent 
through trailing wires reeled out of the missile. Dart is about 6-ft. long, powered by a 
solid-pTO|>ellant rocket. Aetophvsics Development Cmp., subsidiary of Stiidebakcr-Packard, 
jmiduccs the missile. 


fastest and very latest type aircraft . . . 

"'nic most effective guided and bal- 
listic missiles. 

"... A modern Nas'v with a pow- 
erful naval aircraft ann . . . 

"An Army whose mobilitv and unit 
fire power arc without cqual- 

. . . "We have supported and will 
continue to support an effective and 
well-directed program of research .and 
devclopmeot." 

The Demoer.itic clialleoge to this 
will be led bs Sen. Stuart Symington 
(19.-Mo.). first Sccrctan- of the Ait 
Force and chairman of the Senate Ait- 
power Investigating Subcommittee, 
,niid Tliomas K. Finlcttcr, also a former 
US.AF' Secretary and a Democratic 
campaign manager. 

Transportation Planks 

Hie planks of both political parties 
on air transportation apparently arc 
acceptable to both the sclicditlcd and 
non-scheduled segments of the industrs'. 
1 hey do nothing however to eithet pro- 
mote or reject the special-interest causes 
urged by spokesmen for both segments 
in appearances before the platform 
drafting committees. 

Despite a general stand for ii “strong, 
efficient and financially sound" air trans- 
portation system by both parties, the 
industry may find itself acth eli- injected 
into the political campaign through 
hearings before the House Anti-Mono- 
poly Subcommittee tentatively sched- 
ulctl for October. 

As members of the Democratic plat- 
fomi committee, sub-committee chair- 
man Rep. Emmanuel Ccllcr (D.-N. Y.) 
and Sen. Joseph O’Mahoney (D.-Wyo.) 
fought for a plank supporting the noii- 
sclieduled airlines in their bid for "free 
entry” into the scheduled transporta- 
tion field. 

Jennings Randolph, convCTition dele- 
gate from West Vitgioia and assistant 
to the president of Capital Airlines, led 
the opposition to the CcIlcr-O'Maho- 
ncy move and won out. 

Information Pelieiot Hit 

In another field, both po1itic.il plat- 
fonn.s acknowledge the need to stmni- 
l.itc the training of scientific personnel. 
The Democratic plank also condemns 
tlic "c-xecsscs pr.icticcd" by Eisenhower 
administration in witliliolding infoniia- 

'llic platform |i!cdges to reverse 
tlie trend b\' "substituting a rule of law 
for tliat of broad claims of executive 
privilege." It continues: 

"During recent years, tlicrc lias de- 
veloped a practice on the part of federal 
agencies to delay and withhold infotma- 
tion whieli is needed by Congress and 
tlic general public to make important 
decisions affecting tlieir lives and dcs- 


"M'e believe that this trend toward 
secrecy in govcmnicnt should be re- 
versed and that the federal government 
should return to its basic tradition of 
exchanging and promoting the freest 
fiow of information possible in those 
niiclassificd areas where secrets involv- 
ing weapons dcielopmcnt and bona fide 
national security ate not ini’olved.” 

Gonlinental Gan Buys 
Three Fairchild M-185s 

Three Fairchild M-185 jet trans- 
ports have been ordered by Continental 
Can Co. for its executive fleet. 

'Ilic purchase is the first sale for the 
four-jet business plane and the first 
purclnise of jet aircraft for a business 
fleet. 

Dcihery is planned for 1960. Fair- 
child says' a mockiip of the plane has 
been built, wind tunnel tests arc sched- 
uled for the near future and the proto- 
ts'pe is due to flv late in 1958 or carlv 
iri 1959, 

The M-185 is a high-wing layout 
seating ciglit passengers and Iiaving a 
crew of two. Engines are four 2,000- 
lb. thrust Fairchild J83 turbojets, design 
cruise speed is 550 mph., range is 1,550 

Continental Can reccntli’ ordered an 
F. 27 Fricndsliip for l958 delivery 


from Fairchild to bolster its current ex- 
ecutive fleet of five piston-engined 

News Digest 


Vertol Aircraft Corp. lias been 
awarded a $35,000 contract for the 
design study of a "flying crane" heli- 
copter for tlic Aniiy. ’Ibis makes a 
total of six manufacturers in the com- 
petition (AW Aug 20, p. 50). 

Convair's teactot-cartyiug B-56 is of- 
ficially designated NB-36H by US.AF'. 
The N stands for special test, not 
unclear. Air F'otcc prciiously had desig- 
nation XB-36II. 

Bids are asked for engineering studies 
for a proposed $50 million airport at 
Damascus, Syria. Present airport will 
be turned over to militars' use. 

Kaman IlOK-1 liclicoptcr rotor 
(lownwash beat back flames on water 
in rescue of Ens. Howard R. Shclian, 
Jr., when bis plane craslicd on takeoff 
from the carrier Tarawa. It was first 
air-sea rescue made bv IIOK-1. 

McDonnell F3H Demon lias gone 
into opcfttional service with F'lglitcr 
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Sijuadion 12d at tlic Na\jl Ait Sta- 
tion, Miramar. Calif., the first Pacific 
fleet squadron to receive the all-weather 
transonic interceptor. 

Sabca, the Belgian firm (Socicte 
.Vnonjine Beige de Crmstiuctions Acto- 
nautiques). will make parts for I'tench 
SO. 4050 V'autonr under agreement 
concluded witli Sneaso (Socicte Na- 
tionalc dcs Constructions Actonau- 
tiques de Sud-Ouest). 

German orders arc in for a "substan- 
tial” number of Bristol Sycamore 
helicopters. Previous information indi- 
cated the German order for Bristol heli- 
copters would total approximately 83 
aircraft at a cost of S16 million (AW 
Ang. 20, p. 90). 

Fairchild C-123 Prov iders and Doug- 


las C-124 Giubemasters r.f the T.ictical 
.\ir Command will tcani np to airlift 
21,000 lb. radomes to DRW line sites. 
'Ihc C-124s will move the cargo to the 
DRW' line and the C-123s will lift the 
radomes to short gravel strips along tire 
DEW line too small to accommodate 
C-124S. 

Isliikawajima Heavy Industries Co. 
will begin producing engine parts next 
April for the General Electric J47 en- 
gine model th.it will be inannfactnrcd 
in Japan. 

Bristol Orpheus turbojet engine has 
completed 3,000 hr. of de-vcTopmcnt 
testing, including 100 lit. flight testing. 
'I'ypc-tcstcd at rating of 4.030 lb.. 
Orplicus is running at tlinist ratings 
greatly in excess of tliis figure and 
further increases arc expected. It has 


flown supersonic speed in I'olland Gnat. 

Additional MA-IA gas turbine air 
compressors will be built at Toledo 
plant of Continental .\viation and En- 
gineering Corp.. under S7.9 million 
Air Force contract. 

Two Cauudiau defense contracts call 
for aircraft mixliflcatioii kits valued at 
S44S.OOO to be built by Avto Aircraft, 
Ltd.. Toronti). and airframe spares 
wortli 5220,307 to be built by Cana- 
dian Car and Foundry Co. Ltd., 
Montreal, subsidiary of A. V. Roe, 
Canada, Ltd. 

Variable geometry diffuser and a 
scavenging seoop will lie built bv Pitts- 
butgli-IX'S Moines Co., at tlic 'Arnold 
Eiigiiiecting Development Center, 
l uUahoma. ’lenn. Cost; 53-6 niiUion. 
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EEMCO Type 0-899 is a corrpact, light weight 400 
cycle, 3-phase meter with an integral gear bex that 
operates on 200 volt power. It was designetl by 
EEMCO especially for use in supersonic aircraft and 
missilesand meets MiL-M-7969^ASGJ specifications. 
Weighing only 11.25 pounds, it has a continuous 
output of 2.75 HP at 3140 RPM at the gear box. The 
power factor is 83% while the overall efficiency of 
the unit is 76%. Mounting flange is made to Spec. 
AND-20,000. 




A feature in the design of EEMCO Type D.B99 is tt 
acts as the motor support which places the base at a 
center of gravity of the motor-pump assembly. This 
to wiUistand the extreme shocks and vit " 
sonic aircraft and missiles. With minor 
made splash- and drip-proof. 

Type D-899 Is another example of the fine cr 
EEMCO products. EEMCO's entire effort is co 
production of linear and rotary actuators and special motors of high- 
output light-weight ratio. Many of the latest jet aircraft and missiles 
being developed or delivered carry EEMCO units. EEMCO products are 
also used for industrial applications where precise control tolerances 
are imperative. 

Designers and producers of motors, 

linear and rotary actuators . . . exclusively 



Electrical Engineering 
and Manufacturing Carp. 






Anaconda specifies Enjay Butyl rubber 


TO DEFY OZONE IN HIGH-VOLTAGE CABLES... 


for more current per circuit... more power per dollar 

Anaconda specifies Enjay Butyl insulation for high-voltage cables be- 
cause this rubber has incretiible resistance to ozone. Suri>as.sing the in- 
dustry’s standard three-hour specification test, Enjay Butyl insulation 
used by Anaconda showed no injury after 7Z houre of ozone concentration 
tests— 24 times longer than specification requirements. Other rubbers 
would deteriorate and crack in a fraction of this time. 

With the help of Enjay Butyl, millions of feet of Anaconda's cable 
now in use deliver more current per circuit, more power per dollar. 

Perhaps your product, too, can be improved with versatile Enjay 
Butyl. It comes in non-staining grades for white and light-cotorwl pans, 
offers excellent elt'ctrical properties, low price and ivimedinte arailabilily. 
For full information, contact the Enjay Company. Complete laboratory 
facilities and technical assistance are at your service. 



Pioneer in Pel roclu-miciils 

ENJAY COMPANY, INC., is West Slst street, New York 19 . N. Y. 

(Mfr nffiifs-. Akmn • Hoaton • Chirago ■ Angales . Tulsa 



• hi>al • rold • simliKhi • moisture. 
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AIR TRANSPORT 


Transport Specialists Discuss Problems 


More tliHii 500 engineers attend turbine-power meet- 
ing; Lowen says jets will fit into traffic network. 


San Di^o, Calif.— Tlic tliitd Na- 
tional Turbiiic-Powcrccl Air Transpor- 
tation Meeting of the Institute of 
Aeronautical Sciences pinpointed n 
wide variety of opcrationiil aspects and 
problems associated with tlic com- 
mercial [ct era. More than 500 eiigi- 
nccts attended the tlirec-dav .sessions. 

Papers gisen at tlic meeting touched 
on design, testing, operations and air 
transportiitiim in general. 

Cliarlcs J. Lrmcn, C.\A adminis- 
trator, mitlined a paper on certification 
and operational aspects of turbine 
transport planning. It ss-as dclis’crcd 
by \V. II. Weeks, chief of CAA'.s air- 
craft engineering division. 

There was reason to belics c fliat the 
nesv jets sviM fit into the improved 
traffic control netssork. "nhich we 
will lijs’C operating l)v 195S,’' svitli a 
minimum of difficiilts. I-oncn's report 

He added that one pliasc of great 
iinpottaiicc to safeh' is the training of 
pilots to fly the nen- jets. Tlicrc is 
some hope that the instmniciitation of 
the jets nil! be simpler than in todav’s 
aircraft, and that tlic new planes will 
he at least as easy to f!\-. 

Because of the tremendous cost of 
flying the nen' jets for training pur- 
poses, much of the pilot training prob- 
ably will be acconiplislicd in simulators, 
lie rescaled that C.\.\ is studying this 
aspect to see liow imicli pilot training 
must be given through actual fliglit. 
and how much bv means of realistic 
simulators. 

Reverse Thrust Devices 

Until experience is gained nith le- 
'•erse thrust desiccs, it is expected that 
njnnav lengths will be required wliich 
are adequate for stopjiing «ith brakes 
alone. Most of the nc«' transports arc ex- 
pected to hase some kind of rcsersc 
thrust device and it may be possible to 
eventually regard these dev ices as being 
ill the same categorv as reversing pro- 
pellers on present-day planes. Lowen 

Maximum gross weights of tlie new 
jets will be double anyfliiiig Hviiig 
today in civil aviation. Lowen declared. 
For long-range opcratioiis. about half 
of the gross weight w ill consist of fuel. 
This fact, he said, puts new emphasis 
on the need, in ease of emergenev, to 
dump fuel safely and rapidly. The pro- 


jected nesv jets, taking off at maximum 
weight, must be lightened bv as much 
as 100,000 lb. before they can touch 
down at their landing weight. 

Progress ha.s been made in reducing 
fuel consuiiiption through improsed 
engine design hut prohleiiis associated 
with traffic delays and holding at low 
altitudes will be more severe than with 
piston engine aircraft, Lowen pointed 
out, .saying that "vve inav have to 
change oiir present approach to the 
amount of reserve fuel carried." He 
said that CA.\ is taking a hard look 
now to determine vvlictncr current re- 
serve requirements arc adequate for 
long-range jiiston engine operations. 

Lowen revealed that C.S.\ is working 
on the certification of the Boeing 70f, 
Douglas DC-S, Convair 880, dc ilavil- 
land Comet IV, and Siiease Car.ivellc 
in the jet categorv, and on the Lock- 
heed Elcctra, I''okkcr l'.27. Bristol 
Britannia, the new Vickers ^'iscount 
scries, and the Vanguard 950 in the 
turboprop categorv', 

J47 Experience 

Kiiipliasizing rcliabilitv and operat- 
ing cconomv. design features of the 
C/-S05, com'mcrcial version of the J79 
turbojet aiginc, were outlined in a 
paper presented by R. L. Carter and 
Neil Burgess, managers of the C(-S05 
,md 179 projects, rcspectivch. for the 
General I'ilcctric Co. 

Major experience obt, lined from the 
J47 engine and other Ceiienil Flcctric 
turhojets has influenced thinking in 
the design of the Cl-SOi, it was pointed 

Highlights of the eommcrcial en- 
gine's makeup were divideil into these 
major component areas; 


IAS Coverage 

Irving Stone and Richard Sweeney, 
nieiiibeis of the Aviation Week Los An- 
geles Bureau, covered the thrcc-day mcet- 

leiiis facing air transpsirhitioii with the 
advent of turbiiic-powcr, .Vviation 

pets submitted by experts, intcrvieu'cd 
many. In pre|>ariiig the story on these 


• Front frame. Continued use of mag- 
nesium oil this component is well justi- 
fied. -Ml GE-dcsigned engines to date 
have used a cast magnesium alloy for 
the front frame and the alloy has 
proven verv satisfactory. Corrosion has 
been a minor problan, and small 
castings do not present a fire hazard. 

Anti-icing of the inlet guide vanes 
and support struts, using toinptessor 
discharge air in the hollow portions of 
these units, will be continued in the 
commercial engine. Also, inlet guide 
vanes will bc constructed of steel to 
withstand hailstone effects. 

Mounting of accessories on the bot- 
tom of the compressor casing, instead 
of on the nose pad. is cciiisidetcd vir- 
tually mandatory for the commercial 
engine. This will eliminate possibility 
of foreign object damage and hazard 
of fuel or oil leaks which could enter 
the compressor, 

• Compressor section. Steel construc- 
tion will bc used in the compressor 
rotor, stator blading, wheels and casings. 
It is felt that the steel design can bc 
used with attr.ictivcly low weight. 

Slmmding only the early shiges of 
the .stator and keeping the later stages 
imshmudcd will provide a good com- 
promise between compressor perform- 
ance re<iiiiremeiits and resistance to 
.'cvcrc foreign object daniage- 

Expericnce with the f-17 ha.s shown 
that the fabricated blade has much 
greater resistance than the forged blade 
iigainst breaking free of the compressor 
e-asiiig III the event of serious toreign 
object damage. For this reason, this 
type of steel blade would be advisable 
for maxiniuni safetv on a conimctcial 
engine. .Also, the fabricated blade costs 
considerably less- 

Thc horizontal split line will also bc 
used on the compressor casing in the 
coinnietcial engine, to promote quick 
inspection witliout complete disassem- 
bly of the engine. 

• Compicssoi rear frame. Beranse of 
the high pressure ratio requited for a 
commercial engine, it is mandatory that 
this section bc steel. 

• Combustion section. It is felt that 
the individual can-type constniction, 
as opposed to the annular type com- 
bustion svstcin, provides reliability at 
lower cost and less weight. 

• Turbine section. New materials have 
been developed which make it com- 
pletely practical to eonstmet turbine 
wheels of a single material. Tiiis 
makeup, it is believed, w ill he fully tx)n- 
sistent with commcreial requirements of 
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Twin-Rotor Helicopter to BEA 


Bcislol 173 twin engine, twin rotor hclico|iter c-anies colors and markings of British 
Iwiropcan Airw-jys for deliven to the line. I'iist miilti<nginc helicopter to be delivered 
to an airline, the 173 will bc given handling trials which will last several weeks. Type 173 

tion (AW Jiily'^SO, Powcrphmls arc two 520 bhp. Alvin Leimides piston engines. 


high reliability , low cost anti low weight. 
• Control system. According to GE 
experience, cither the electronic con- 
trol or tlic liydro-nicehiinical type of 
control system could he used, permit- 
ting selection on the liasis of the re- 
quirement for the particular engine. 
For imaugmented engines for subsonic 
application, the hydro-mechanical ap- 
proach is believed to rcjirtsciit the best 


707 Test Experience 

Flight test experience in the devel- 
opment of the Boeing 707 was outlined 
by A. M. ‘■'lex” Johnston, chief of the 
cbinpaiiy’s flight test section. 

During high spee-d flutter investiga- 
tion .several flights were satisfactorilv 
made iip'to a comparatively high Macfi 
mmiber. On a subsequent flight, the 
previous flight maximum Mach num- 
l>cr was excexidcd by .01, and inshmtlv 
severe rudder flutter was encountered 
with vibration sufficient to rip the flight 
engineer’s panel from its nioimtiiig. De- 
celeration of the plane terminated the 
flutter. 

Hiis flutter mode was found to bc 
the result of the unprcdictcd cliarac- 
tcristics of a mechanical stabilitv tab 
used ill the directional axis. Jolinston 
said, and the condition was remedied. 

At the present time, under all load 
and CG conditions, the plane is fiuttcr- 
frex; up to Mach .95, he reported. 

Operational highlights of the French 
Caras-ellc jet transport were brought out 
in an unscheduled talk bv Claude J. 
Tevssier, North American representative 
of Siicasc. 

’Ihc Caravclle 02, second prototvpc 
built in the series, is due to arrive' in 
tlii.s country for a tour starting Mav 1, 
1957. at Miami- First production Cara- 
vcllc is due to flv before the end of 
1957- 

Toyssicr revealed that flight testing 
with the Caravclle 01 revealed that 
the minimum drag coefficient is actu- 
allv 8% lower than estimated up to 
Mkh .75. 

Single Engine Characteristics 

Referring to the location of the jet 
engines on the side of the ftisclagc 
about halfway between the wing and 
the tail, Tevssier said that fear ex- 
pressed about the plane's permissablc 
CC travel is unfounded bccau.se the 
CG position can bc varied between 
25% to 56.5% of the mean aerody- 
namic chord. 

Flying the twin-engine Caravclle on 
a single engine is like fiving a single- 
engine plane, lie said. \Vith all tanks 
full, the plane can bc taken off on onlv 
one engine from the usual Toulouse 
runway at a gross of 73,000 lb., flown 
and landed. 

Location of the jet nacelles nine feet 
above the ground eliminates the danger 


of iiibking foreign material from the 

Some fatigue cracks developed in the 
.skin on the lower part of the fin. Tliis 
has been remedied bv conventional 
treatment, primarily by' the installa- 
tion of more stringers. 

On one occasion the flaps would not 
retract. Tcyssicr said, because the tight 
fit of the actuator’s screw did not allow 
for flexure of the wing. On another 
occasion the flight control jacks were 
half seized bv the cold, but now thev 
arc thcriiiostaticallv heated. 

Tcyssicr reported that there has been 
no rciiction whatsoever about noise 
from the public or airport attendants 
at or near Orly or .Algiers. Climbing 
speed on two engines tcdiices to a 
few seconds the critical period of un- 
avoidable annovancc. 

The most striking thing Ca|)ital .Air- 
lines noticed about operating turbine 
powered transports is their siniplicitv 
of operation and maintenance, accord- 
ing to J. B. Franklin, vice president of 
Capital, in Ills paper delivered to the 
meeting. 

Flight Crew Reaction 

He said Capital’s experience has 
been that tliis is tlic first time "prog- 
ress has manifested itself in simplicitv 
ratlicr tlian added complexity , in ecnii- 
omy rather tlian added expense, in rc- 
lialjilitv rather tlian greater sensitivitv 
to malfunction.’’ 

He also praised the quietness of the 
Vickcr Viscounts Capital operates, 
saying that "in an age where every new 
aircraft makes more noise and brings 


the outraged cries of citizen groups 
from miles around every airport, the 
Viscount marks a decided change for 
the better." 

l-'light crew reaction to the plane lias 
been univ'crsallv favorable. Franklin 
said, with cliecfcouts acconiplislicd in 
two weeks ground scliool, 10 to 15 ht- 
diial fliglit and H lit. observation of 
cii route engine handling, "no mote 
tlian required for upgrading from a 
DC-f to a Constclfatioii." 

Ill maintenance. Capital lias found 
that "vini can liter, ilh' maintain a Rolls- 
Royce' Dart engine in a wliite sliirt.” 
Cleanliness is inherent. On tlic other 
hand, iiieclianics must bc thoroughly 
checked out on turbine principles, must 
use watchmaker precision in cleaning 
and assciiililiiig Darts. In addition, cx- 
|)crience fias shown that some engine 
difficulties cannot bc simulated on the 
ground, tliat a flight at speed and alti- 
tude arc necessary, and raidings on all 
gages recorded to indicate the nature 
and type of engine troublcs- 

Iii cash outlavs, nine passengers pav 
the direct cost of a Viscount trip. Ak’itli 
all costs inciuded, a 50% load factor 
breaks even for the company, which 
last vear had an average passenger fate 
of 518,49. 

He said the line expects Viscount 
costs to remain stable, with engine over- 
liauls increased from the present 1,400 
lir. to 2.000 lir. and a slight increase in 
material costs for overhaul of aircraft 
and engines to bc offset by increasing 
l.ibor efficiency. 

Speaking of Capital’s purchase of 
the dc Haviiland Comet IV and IVA 


AVIATION WEEK, 


List 27. 1956 



jet transports, FtanUiii Siiicl tlic dcci- 
sian to buy was fimiod when the com- 
pany mialyz.ctl al! factors pccuUnr to its 
sliort-iiaul operations and dcliscn dates 
of all types of jet transports, 

I'ranklln s^iid Capital feels that the 
same experience,? as ss-ere felt with the 
V'iscount introduction into serice will 
pro'jii nhen flic Comets enter scrsacc 

,md at the same time as .\incrican-madc 
tiirboprops, 

Kxpcrienccs in an accelerated test 
lAogram to prove out certain turbine 
engine and propeller combinations, 
planned for use in operational turbo- 
prop transports now in production for 
the ,\ir Force, ncte related bv Maj. 
Gen, Brooke K. ,\llcii. commander of 
tbc Continental Hivision of the Mili- 
biry ,\it Transport Scrs icc. 

■f'est program began in famiars, IbsS, 
with t«o Comair C\'l40s fitted witli 
,\llison YT-5(i-.Al engines of 1,250 lip, 
and .\croproducts propellers, 'ibis en- 
gine-airframe combination is known as 
YC-1 5IC. (,\ commercial version of the 
.\llison engine will be used in the Lock- 
heed F.lectra,) 

Test Progrom 

Operating around the clock, sci’cn 
day.? a neck, the t«'o YC-lslCs per- 
formed “nobly" for 5.5’2 hr., according 
to .\llcii. aii3 the program was com- 
pleted six weeks ahead of seliediilc. 

Kngines were protots pcs. initially 
procured as 50-hr. test articles. ,\s ,i re- 
sult of flic test program, the time hc- 
tneen oscrliaul w'as boosted to 200 hts. 
Allen predicted that b> the time the 
production engine gets into full opera- 
tional use, the TBO should he at Ica.st 

1,000 hr. The TBO of the .Aeroptod- 
nets propeller, he said. «as increased 
from an initial 1 >0 hr, ptogressiseh to 

1,000 hr. Over fi.fiOO flight hours sVcrc 
accumulated on .sevai .Acroproduets 
propellers. Kxperience with the props 
was most gratihiiig in cverv respect, ac- 
cording to .Allen. 

In September, 1955. t\so modified 
KC-97GS retrofitted ss ith Pratt &■ Wliit- 
ncy T-54-P5 turboprop engines and 
Curtiss 755 series turboclcctric pro- 
pellers entered the program. ’Ibis 
engine-airframe combination is known 
as the YC-97/, and represented the 
primary engine-propeller combination 
planned for the Douglas C-HI-A, .Allen 

in March. 1956. two modified l.ock- 
liced Super-Connie C-121C.S titled with 
P&W T-54-P() engines and standard 
turbomatic propellers entered the test- 
ing program. 'Ibis airframe-engine 
combination, knonn as the YC-I2IK 
represented a pnssihle alteniate engine- 
propeller eoinbiiiation for the Douglas 
C-B3. 

•About 12,000 flight hours have been 
accumulated on the 'J'-54 engine, .Allen 


.said, and m the rclativch short time of 
the program the time between over- 
haul has been ads'anced from an initial 
consersatis e 1 50 hr. to hOO hr. luiur 
engines lunc been .authorized to go to 
750 hr. By the time the C-155-A goes 

ex])ectcd that the TBO will go to 1,000 
hr. as a result of the test program, 
.Allen said. 

Propeller Picture 

On the propeller side of the picture, 
.Allen said: 

"Certainly, as we got into the 0,000 
hp. engine, we expected propeller prob- 
lems. A\'e were not disappointed . . - 
iilniously, the success of the turbine 
jiropellet powcrphmt depends rin tlic 
concurrent development of a reliable 
engine and reliable propeller. With the 
turbine engine at its current Icscl of 
dependability, a distinct challeiigc is 
offered the propeller indu.stn' to com- 
plete the cycle.’’ 

W'ith SI typical, mtKlcrn liirbojet en- 
gine. about I9f of the cmergy of the jet 
leasing the nozzle i.s eomerted into 
noise energy, nhich i.s radiated away, ac- 


AVasliington— Plans for exixmdecl ra- 
dar control of ait traffic througliout the 
U. S. and the svide-spread installation 
of more aiasav.s facilities during I'iscsi! 

1957 ssere announced list sseek by Cis il 
-Aeronautics .Administrator Charles Lo- 
wen . 

Lowen also outlined ,i tniffic-contro! 
program for the N'esv York area which 

jsic airss-avs and holding areas, ineicascd 
commum'eations eliaimels and stand-by 
long-range iiidar. 

The over-all program c-alls for the in- 
stallation of long-range radar in 26 loca- 
tions thronghout the countts'. Radar 
units in Norfolk should he-’ eoinmis- 
sioiicd by the end of the week and, in 
Chicago, no later than Nos-. 30. At 
present, only New York and Washing- 
ton arc equipped w ith long-range radar. 

Closed-circuit television, now under- 
going tests, ssill he used to ''hand-off" 
air traffic from New York air route traf- 
fic control center to approach control 
towers at LaCuardia. Idless ild and New- 
ark. The center’s six long-range screens 
n ill be telecast to the towers to pros idc 
positisc identification of aircraft in 
.switching traffic control from the center 
to the toss'crs. 

'Ibc expanded system in the New 
York area, presaging plans for other ma- 
jor centers, includes two and possibly 
tlirec inbound Victory airsvays from Al- 
lenitossn, hso inlround from Philadcl- 


cording to Alan Powell, Douglas Air- 

!f the total cnergv of the jet engine 
is equivalent to lO.O’OO hp.. this means 
I no li|). of noise, aixmt ce|iial to that of 

750.000 pncimiatic road drills, Powell 
told Avi.vnox 

AA'hilc a good deal of theoretical 
work has been done on the problem of 
f.'tigiic failure due to jet effluxes, the 
fatigue life of a structure under ghcii 
eundltlons of engine operation Is still 
unpredictable, Powell indicated. Much 
experimental nork has set to be done 
to prosidc the sital information essen- 
tial to the proper assessment of fatigue 
failure iittrihutalilc to jet exliaust effexts. 

There has been sonic experience of 

in tlie s icinits of jet exhaust, due to the 
fluctuating pressures caused by the jet 
stream. Tliesc secondary failures base 
not Iseen crucial to the safetv of tlic 
plane. But it is the designer's problem 
to insure this doesn’t become crucial in 
the future ssith the addition of higher 
power jets ssith the more intense pres- 
sure fluctuations from the exhaust, 
PosvcU cautioned. 


phia. Con|cstion at the present time is 
concentrated on inboinid airssays. Ra- 
dar departure control has cased the 
floss of oiitbomid traffic. 

Immediate plan.? call for dual holding 
areas for Idlessild and LaCuardia and 
one in Ness-ark. llie I''PS-fi long-range 
radar units ssill be equipped ssitli dual 
cliaiiiicis for stand-by use in ease of 
tqni|micnt f.siliirc. .-Additional traffic in- 
formation svill be piped into the center 
from a Nas s- long-range radar at .Atlan- 
tic City. 

'Iliirtceii direct coinnnmieations 
cliamicls ssill be installed in the ceiifcr. 
Target date for completion of the sys- 
tem is Sept- 17- A radar room for Ncss-- 
ark control tosscr is scheduled to be 
completed on Nov. 1 svhen a dual hold- 
ing area svill he established for Nesvark. 

Losven said the Fiscal 1957 program 
ssill include the introduction of airport 
control tossers at 17 airports. ,A total of 
19 localities svill rcccis'c high-intensity 
approach lighKng, and S2 aiqjorts svill 
])e equipped svith VOR. 

.Airport Mitvcillaiicc radar will be es- 
tablished at Miami and Colorado 
Springs. .A nesv air route traffic control 
CCTitcr at Fliocnix, .Arizona, ssill be cs- 
talslislicd to cos-cr certain areas nosv 
liandled Iry tlic Albuquerque, FI Paso 
and Los .Angeles centers. 

.-Additional frequencies for air-ground 
comniimications svill be pros’ided at 34 


CAA Details Fiscal 1957 Plans 
For 26 New Long-Range Radars 


AVIATION WEEK, 


27, 1956 


airports. Fquipment for automatic 
ss’cathcr broadcasting ss-ill be installed 
at 16 locations. 

•Albuquerque, Atlanta, Boston, Buf- 
falo. Clescland. Denser, Detroit, El 
Paso, I'ott AA'orth, Houston, Indianapo- 
lis. Jacksons illc. Kansas City (Mo.), Los 
Angeles, Memphis. Miami, Ness- Or- 
leans, Oakland, Phoenix, Pittsburgh, St. 
Louis, Salt Lake City. San Antonio, 
Scsittlc, Spokane and Nesv York. 

‘Bogus’ Parts Curbs 
Tightened by CAB 

WashiiiBton-Alatmcd by the increas- 
ing use or "bogus" (uninspected) air- 
plane parts and the resultant threat to 
air safety, the Cis il Aeronautics Admin- 
istration has renewed its efforts to curb 
their manufacture and distn'hution. 

A CAA spokesman said some 123 
manufacturers base failed to comply 
ssith a Cisil Air Regulation adopted in 
August, 1955. to stem the floss- of 
second-rate parts. To offset this non- 
compliance, it has i.ssucd an Asiation 
Safety Release designed to reinforce 
present restrictions by penalizing the 
purchasers and/or users of the parts. 

'I’he nesv release rules that the in- 
stallation of unapprosed parts "mas be 
grounds for suspension, revocation or 
denial of air-svorthincss certificates. ’’ It 
adds that, if a replacement or modifica- 
tion part is not identified and is in- 
stalled in an aircraft, the plane is not 
eligible for an aitss-orthincss certificate 
until each part is substantiatcrl by the 
osvncr or installer. 

The original regulation requires a sys- 
tem for the approsal. identification and 
inspection of parts that arc "fabricated 
hy persons, other than the prime manu- 
facturer” and sold through normal trade 
channels. 

While about 25 of the 123 manufac- 
turers lias-c established inspection sys- 
tems approved by the CAA, the agency 
is still u-orking with a large mimber of 
inamifaetnrers «lio hast yet to cstablisli 
authorized inspection procedures. 

To protect aircraft operators, the re- 
lca.se includes four guides as an aid in 
determining whether parts ate approsed. 

• Parts produced by the prime manu- 
facturer ssithout an inspection svstem 
nill carry Approsnl Tag, Form ACA 
1S6. until an inspection system is ap- 

Thcrcaftcr. the manufacturer's ship- 
ping ticket or invoice will serve as 
triclcncc that parts arc approved. 

• Parts produced by manufacturers 
other than the holder of basic ts-pc 
design will be caniiarkerl with an Ap- 
proval'lag. Upon the establishment of 
an appros-cd inspection ssstcni, parts 
« ill be stamped with the ssrnbol C.AA- 
I’MA in lieu of the .Approsal Tag. 


CAB Approves Fares Tentatively 


AVashington-Ncss Nortli Atlantic 
fare.? ptopo.scd by the world airlines at 
the liitemational .Air Transport .Avsii.’s 
Cannes conference have rccciscd the 
rcluctmit. tentatise approsal of the 
Civil Aaonautics Board. 

The CAB appros ed the ness- first-cl.is.s 
and tourist farts for a sear from the 
date they go into effect, but it also pro- 
posed discussions on fate policy ssith 
other goscrnnients directly concctiscd 
svith North Atlantic fartrs. 

The Board said fare discussions on 
tlic goscnsniental level are needed to 
promote mutual under.standing on in- 
ternational rate-making policy- I'hc dis- 
cussions ss’ould be aimed toss-ards estab- 
lisliing a basis on svhicis lATA airlines 
would l)e able to reach agreements that 
svould help eliminate North Atlantic 
fare ptoblems- 

Thc CAB strongly recommended that 
discussions be held in tinse to alloss- re- 
consideration of tlic North Atlantic 
fere structure before the 1957 summer 
season begins. Its approval of the nesv 
lATA fares is subject to review after 
the proposed discussions- 

ilic North Atlantic faro problem 
cansc to a head catlv this year svhen 
the CAB set a Sept! 30 limit on its 
approval of the North Atlantic fare 
structure. lATA carriers called an 
emergenev traffic meeting in Cannes at 
the end of May to find a fare fotnnila 
that the CAB ssould approsc beyond 
September. 

Before the meeting. C.AB told tlic 
carriers it favored, among other tilings, 
higher seating densities and loner fares 
in tourist scn icc, cancellation of a 10% 
increase in first-class fares and applica- 


tion of subcliargcs for sleeper scat ac- 
commodation s- 

Aftcr a month of often-bitter nego- 
tiations, the lATA carriers agreed on a 
new fate structure for the Nortli At- 
lantic, a compiomise between CAB pro- 
posals and old fares (AW July 2, p. 17). 

Basic cliange.s were a nc«- 1 5-day ex- 
cursion fate effective October 1; a nesv 
third-class, low-fare sonice effective 
April 1, 1958; establishment of extra 
charges for sleeper seats, and cancella- 
tion of the 10% first-class fare increase 
on April 1. 1957. 

Tlic CAB news the new fares with 
mixed emotions. The proposal to inau- 
gurate a third-class service in 1958 is 
iipproicd by the Board because it is 
based on higher seating density and 
lower fates nithoiit damage to the over- 
all Icicl of airline revenues. 

The CAB criticized tlic carriers for 
not revising seating standards and fate 
levels for tourist sen-ice in the 18-month 
period before a third-class scn icc is in- 
augurated, especially "in the light of 
the increase in the oi-erall level of reve- 
nues which it is expected will result 
from the elimination of both first-class 
and tourist class off-season discounts.” 

Previous CAB opinion that a 15-day 
fxcursion fate is no ansvicr to the prob- 
lem was repeated, and the Board said: 
"This failutc lo accomplisli any imme- 
diate revision in the tourist class fate 
structure, as an initial step toward reali- 
zation of the type of son ice agreed to 
be introduced April 1. 1938, indicates 
a fundamental deficienev which, if not 
resolved, may restrict unnecessarily the 

E roper development of the North At- 
mtic travel market.” 
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Northeast, Leasing to Fill Gap, 
Predicts End of Subsidy in Year 


By Glenn Garrison 

Boston— Notthciist Airlines liopcs to 
begin operating to Idorida lofe- this 
year or early in 1957. anti expects to 
bcconio snbsidv-ftec after a fall scar 
on its new. lush route, "nie carrier 
recently became the third airline in the 
Miami market when Cis’il Acroniiutics 
Board decided the New York-Horida 
Case (.W Aiig. 20, p. 3S). 

Leased equipment will fill the gap 
until Northeast’s DC-6Bs are delisercd, 
the airline’s president, George E. 
Gardner, told Aviation M’eek, Ne- 
gotiations arc under way for leasing five 
planes from other airlines, either 
DC-6Bs or 749 Constellations. 


Three of Northe-.ist’s present order 
of ten of the Douglas aircraft n ill be de- 
livered by next March, the others during 
June through Scptcinber. Gardner .Sitid. 
He thinks the DC-6Bs will compete ef- 
fectively with the DC-7’s and Super 
Constellations of Eastern ,\ir Lines and 
National Airlines, despite the vjseed dif- 
ferential. Furthermore, the DC-6Bs can 
operate into some Northeast sfations 
where the I7C-7S could not— LaGnardia, 

Additirnial two DC-fiBs probably 
will be ordered from Dougkis in the 
near future, Gardner said, for use iu 
Philadelphia and Baltimore service. 

TIic Northeast president isn’t wor- 
ried about pros|x.'cts of beiitg a late 


starter with jetliner service in tlic 
Miami market, cither, lie believes dc- 

Nortlteast will order arc likeiv to be so 
close bcliind tiic introduction of East- 
ern’s and National’s jets that no long- 
raiige competitive disadvantage will 

On this basis, Gardner said, North- 
east waited initil "we coidd be sure we 
had this rim before we committed our- 
selves” to jet orders. 

L'inuncial provisions have been made, 
.iccording to Gardner, for down pay- 
ment on five jets to put Northeast in 
the market by 19O0. No decision has 
been made as to whose jets Northeast 
will boy, bot Gardner inclines toward 
the smaller aircraft such as the Convair 
S.SO or Douglas DC-9 for the Florida 
routc- 

Northcast also has looked at British 
aircraft, Gardner said, and might be 
interested in the Comet IV “if we got 
a good deal.” 

’I'he airline’s tentative thnebiblc of 
operations over its new routes calls for 
New England-3Vashington service 
aionnd Nov. 1 5 with the schedules 
overflying New 'York. Pliiladelphia and 
Baltimore will be tied in with this serv- 
ice later. The first Miami schedules, 
expected sonretime between Dec. 1 and 
Feb. I, will serve Boston, and New 
York-Miaiih service will follow. 

\Vlicn service to Tani|>a and fack- 
sonvillc is established, tlie flights will 
turn around at Tampa. 

New York-W'ashington scnicc, and 
additional schedules from New England 

B lints, will round out the pattern of 
ortheast’s new services. 

Moving into the big league will 
mean great facilities and pervcmncl e.x- 
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pansion for Northeast. Tiic airline’s 
maintenance Iwsc at Boston will be 
doubled in size. LaGnardia f.icilitics 
will be expanded, ;i turniiroimd sctu|5 
established at Tampii. and discussion is 
already under way with the Port of New 
York Authority for possible construc- 
tion of a hangar at Idlcvvild or Newark. 

At Miami, according tii Gardner. 
Northeast may l>e "crowded into the 
existing terminal" or temporarily as- 
signed to the noii-schcdnied airline 
area at that airport. A Northeast team 
will go out in a few days to firm up 
arrangements at the new shitions. 

Under the planned setup. Northeast’s 
reservations services will be eonecn- 
tniled at New 1‘ork. Seasonal turnover 
of |5CisonncI will be avoided by this 
move, Gardner feels. Northeast’s pres- 
ent traffic is heavy in the summer sea- 
son, when New England spots are 
popular, whereas the new route will 
produce most traffic in winter for the 
Florida trade. 

This balancing of the seasonal as- 
pects of Northeast’s business is expected 
to benefit the airline greatly. .At prcsait, 
seasonal layoffs of pilots, stewardesses 
and other personnel arc heavy. 

The expansion will double the .air- 
line's present peak personnel force of 
1,200, Gardner estimates. 

Northeast probably will operate more 
crjach service on the New York-Florida 
tun than prcviouslv planned. 

Instead of coach flights at night oiilv 
during the Florida season, daytime 
schedules may be split 50-50 between 

Northeast officials know nothing 
about the sudden rise in the iiiiline’s 
stock which preceded announcement of 
the New York-Florida decision of the 
Civil Aeronautics Board. Gardner said. 
Expressing the hope that "tlicrc’s no 
way vve can be discredited” bv a Scciir- 
itiev Exchange Commission investiga- 
tion, Gardner called Northeast an inno- 
cent bystander. 

lie approved the new C.AB policy of 
announcing decisions as they arc made 
to avoid leakage. 

SEC started an investigation of trans- 
actions of Northeast airlines stock as 
soon as it saw the unusual activity in tlic 
airline’s shares wliicli started August 3. 

CAB voted Aug. 10 to ask the SEC 
to look into tire Nortlicast stock situa- 
tion. but SEC was alrcadv at work on it, 
trying to determine whether there was 
any market manipulation involved vviren 
Northeast stock rose several points after 
news of the New York-F'lorida route 
aw-ard leaked Out. 

It will be several months licforc SEC 
finds out whether there were anv- irregu- 
larities in trading of Northeast stock on 
Aug. 3 or after. 

’Tlic heavy financing needed for 
Northca.st's expansion program lias 
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been arranged, according to the Atlas 
Corp.. which owns 50-97% of the air- 
line stock. 

Northeast’s present Sect consists of 
12 DC- 5s. six Convair 240’s. a leased 
DC-4 and a leased C-46 conversion- 

Thc conversion, a Smith CM'-20T. 
went into service this month as a sched- 
uled airline aircraft for the first time 
on Northeast's Boston-Burlington- 
Montreal route. Non-prtssurized, the 
CM'-201’ scats 40. compares with the 
Convair 240 in performance, according 
to Gardner. The plane requires a longer 
runway tlran tlic Convair. liovvcvcr. and 
cannot serve some Northeast stations. 

Britannia Begins 
Tour of Continent 

San Di^o— I 'or the first lime in his- 

stop transcontinental crossing of the 
United States. Bearing over a ton of 
sales literature tor U. S. airline oi>era- 
tors, the Bristol Britannia 102 turbo- 
prop made the crossing at an average 
true air speed of 507 kts. (355 mph.) at 
an altitude of 20.000 ft. 

A team of 45 Bristol engineers, execu- 
tives and sales ]!Coplc headed by Manag- 
ing Director Peter Gordon MasefiekI is 
making a swing around this continent 
to hit |)Otcntiar buyers where thev- live. 
Riders in the Britiinnia, hilled as the 
"\\Tiispering Giant," arc the keypoint 
of the Bristol sales pitch- In the first 
meeting for press and airline representu- 
livcs in New 1’ork. Afavcficid said; 

"W'c arc here to show you the actual 
ironmongers'. You can sec it, you can 
feci it and you e.m ride in it. It is not 
a piece of paper." 

The transcontinental crossing was 
made from New York to San Diego in 
just over eight hours. Time was lost in 
altering course around some weather 
over the Rock)' Mountains. The aver- 
age true air speed of 307 kts. wotild 
have been somewhat higher Inu for the 
fact that the flight began at the maxi- 
mum take-off gross weight of 155,000 
111. Speeds in excess of 400 mph, are 
claimed for the airplane. 

The plane was piloted during the 
crossing by a British Overseas Airways 
Corporation crew headed by Capt. Al- 
bert Meagher. Capt. W’ilmcr Reed- 
holm, eastern assistant superintendent- 
flying operations of American Airlines, 
rode in front to clieck tlic Britisli crew 
out on United States traffic procedures. 

Tire BOAC crew is handling all the 
point-to-point flying on an itinerary 
lliaf includes New York, San Diego, Los 
Angeles. A'ancouver, San Francisco, 
Denver, Miami, Ottawa and Montreal. 
Demonstration flights arc being han- 
dled by a Bristol crew headed by Cap- 
lain A. J- Pegg, chief test pilot. 


CAB Approves Initial 
No-Show Plan Phase 

Initial phase of the airlims’ effort to 
solve the no-show problem lias been a)> 
proved bv the Civil .Aeronautics Board. 
However^ apiiroval of the second phase, 
vvhicli involves economic penalties, was 
withheld until the airlines dcfinitch' 
decide to nsc it. 

The -Air I’raffic Conference of .Amer- 
ica reached agreement on a set of regu- 
lations dtaigned to cure airline tesetva- 
lion and ticketing problems at a meet- 
ing earlier this year (AW July 9, p. 38). 
’Ilie agreement was re.iclicd after more 
than a vear of .vtudy and aigumcnt over 
flic best method of solviiig the iiicrcas- 
iiiglv serious no-show ptolilcm. 

live ATC plan is scheduled to go 
into operation in two steps. The first 
]ihasc, effective September 16, sets 
lime limits within which a passenger 
must pick up his ticket or have his 

lliis phase has been approved bv the 
CAB. 

Hie second part of the program in- 
volves economic penalties. It estab- 
lishes service chafes for late cancella- 
tions and penalties for no-shows. ATC 
will vote sometime between Dec. 16 
and Feb. 1 to decide whether tlic pen- 
altv svstem is still needed and whether 
it should go into effect on February 1. 
The CAB will withhold its approval of 
the plan until these decisions are madc- 

Local-Airline Pattern 
To Gel CAB Review 

AA’ashington— Civil .Aeronautics Board 
w ill launch a scries of local air service 
area ca.scs w ithin the next year to com- 
plctclv review the local-airline service 
pattern in the U. S. 

live CAB will review the local air- 
line pattern through a scries of route 
cases that will study scnicc in the 
N'orlhcasteni state area, the Southeast- 
ern area, the Southwestern area and the 
Kausas-Oklnhonia area. 

Each area case will include applica- 
tions for new service iu the states in- 
volved that have been filed by various 
airlines and communities. 

In addition to the proposed eases, the 
C.AB has three sectional imestigations 
alre.idv under way. In the Seven States 
-Area Investigation, the Board is study- 
ing local air service in Nortli Dakota. 
South Dakota. Nebraska. Illinois, Min- 
nesota, Wisconsin and Iowa. 

The Pacific Northwest Local Service 
Investigation includes service in W'ash- 
ington, Oregon, Idaho and Montana: 
the Great Lakes Area case covers serv ice 
to points in states around the Great 




Providing a flight table which can be 
continuously oriented in space with re- 
spect to 3 mutually-perpendicular refer- 
ence axes, the CTI Tbree-Asis Flight 
Simulator can be programmed directly 
from the output of a computer. Operating 
smoothly with no gearing, the instrument 
accepts independent voltage signals in 


each of the 3 axes and converts these an- 
alogs into a position corresponding to the 
defined space vector. 

By thus reproducing the conditions of an 
actual high-performance aircraft or mis- 
sile in flight, the unit expands the capa- 
bilities of any testing laboratory, Write 
for your copy of the descriptive brochure. 
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Two New Routes 
Awarded to Central 

\%'ashington— Ccntr.il Airlines re- 
ceded new Demct-Oklalioiiia CiK and 
A^larillo-^\'ichita routes in the Ci'il 
Acrnnautics Board decision on tlic 
Liberal Ser> icc Case. 

Tilt ruling gave Central these two 
routes for a tlircc-ycar trial period: 
e Denver to Oklalioina City via Colo- 
rado Springs and lannar, Colo.: Cuy- 
nion, Okla,; Liberal, Kan., and Enid. 
Okla. 

• Amarillo. Texas, to Wkhila, Kau„ 
via Borger, Texas; Guviiion, Okla.. and 
Liberal. fCin. 

Central nns chosen oser Frontier Air- 
lines for the Dcnvcr-Oklahoma Cits 
route because the route fits into Cen- 
traTs svsteni Iwtter and because the cost 
nf subsidy support for l•‘^ 0 llt^c^'s pro- 
posed service ss’ould lie higlier. I'lie 
CAB decided to let Central experiment 
ssifh tlic route on the basis of one 
round trip a day. 

Hie Board estimated that the air- 
line's break-even need for the new serv- 
ices uould be close to SZOO.OOfl and 
said increase in siibsids is justified by 
the area’s need for htcal air sersicc. 

A second factor in the C.\B's deci- 
sion to chose Central for the route svas 
the fact that the airline carries less piis- 
senger traffic than any other local ait- 
linc. The Board said the new routes will 
.strengthen thcc.irricr’s s''stcin and brine 
it more into line with the s;stcins Or 
other local sen icc caniers. 

Shortlines 


►Ait France has added a third wecklv 
service between Paii.s and Tokyo via 
lAankfurt. Pragiic also has been added 
to the airline’s Fatis-Hong Kong service. 

► Trans World Airlines, United ,\ir 
Lines and .\mcrican Airlines liave asked 
the Civil Aeronautics Board for pttinis- 
sion to eontinne using the SSO transcon- 
tinental excursion fare. Present author- 
ih expires next month. TWA savs its 
eoast-lo-eoasl tourist traffic increased 
559f in the second quarter of 1956 as 
compared with the same 1955 period 
and that a large share of the increase 
can be credited to tlic SSO fate. 

► Btaniff Airways will cal! its new 
DC-7C the FI Dorado and place the 
equipment in scr icc on Oct. 20 over its 
Texas-New Vork route. The El Dorado 
will have Beiidix airborne radar and 
will be operated in combination class 
with scats for 28 first-class and -15 
tourist pnssaigcts, 

► British Overseas .Airways Corp. added 
a bvciftli weekly flight to West Afric i 


AIRLINE OBSERVER 

► First lliglit of the Douglas DC-S jet transport is scheduled for March, 
1958. Certification date is projected for October 1959 but Douglas vsill try 
to advance the date to August of that year. 

► National Airlines scliediilc svas thrown into confusion, as a result of a 
threatened strike by comjiany pilots that had been seliednicd for August 17. 
Altliougli the pilots failed to follow through on the announced action. 
National already had furloughed eniploves and slowed operations to a virtual 
standstill. Fliglils were gradually reinstated during the following five days, 
and operations were scheduled to return to normal by late last week. Only the 
Ca]>ital-National interchange and the New Yotk-Norfolk shuttles operated 
on an uninterrupted basis during the Aug. 17-Aug. 23 period. 

►General Electric's CJ-805, commercial version of the company's J79 
turbojet engine, will carry a price tag of 5125,000. Engine will power 
Convairis 880 Golden Arrow trans|)ort. 

►Capital Airlines has replaced its mobile electric starters at Pittsburgh with 
midergroiiiid cable units drawing on terminal-building power sources. The 
Lincoln starting units for Capital ’Viscounts contain a 1.500 am]>. generator 
that ]>roduccs 31 volts through a I50-ft, cable laid beneath the ramp. Three 
units arc in operation at the Greater Pittsburgli Airport. The airline also 
plans to make the switch at other major airports. 

► Boeiiis's 707 jet transport protolvpc will begin flight testing an early- 
model thrust reverser in October. Tlic tests will collect data for integration 
into the design of production model reversers. 

► Civil Aeronautics Board this week is resumitra its investigation of the 
United Ait Lines DO-f accident at Medicine Bow, AV) 0 ., last October. 
Investigators A. R, Hallman and Frank 'I'aylor have returned to the accident 
scene to finish the investigation that bad to be sns]>endcd last November 
because of snow and icc in the area. 

► Aincrit-.m Airlines has raised its retirement age for employes under a new 
pension plan. The program has set 68 as the normal retirement age; retire- 
ment at 70 is mandatory. Previously, the retirement age for males was set 
at 65; for females ;it 60, 

► International Civil Aviation Organization is stridving air-traffic-eoiitrol 
services at Southwest Asia airports during a ten-day conference in Bangkok, 
tinder discussion arc plans to implement airport control svstems that will 
confonn with procedures adojited by the ICAO Air Navigation Conference 
at Melbourne in 1953. 

►Survey conducted by Pan Amctican-Gracc Airways shows that airport 
redesigning or runway extension to meci jet requirements arc under way at 
South American airports in Quito and Giiasaquil. Ecuador; Cali, Colombi;g 
Talara, Peru, and Santiiigo. Chile. 

► Scheduled airlines lack of interest in previous eases has led the Civil 
Aeronautics Board to case ptoecdural loquiremcnts for small Canadian 
carriers applying for foreign ait-carrier pennits to o]x:rate casual, occasional 
and infrequent service with small aircraft across the Canadian-U. S. and 
Canadian-Alaskan borders. 

►Jet transports now under design will be fitted with conventional 65-lb. 
flares in accordance with Civil Air Regulations. The last flare drop in U. S. 
transport operations was made in Jamian', 19-17, when two were used bv a 
DC-3 in landing. 

► Navigation Panel of Air Coordinating Committee has completed its stud- 
ies of tire Tacan/VOR-DME dispute to meet its deadline date of August 
20. Nav Panel’s report, together with its recommendations for a common 
airways system, now goes to top-level ACC officials wlicrc a final decision on 
tire long-debated issue will be made. New target date for a decision is Thuis- 
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last week witlt a Loiidon-L;igos scnicc. 
Tfic BOAC London-Dar-cs-Salaani scn- 
icc lias been comerted from Atgonaul 
to Constellation equipment. 

► Canadian Pacific Airlines has ordered 
four DC-6B transports for dclir cry in 
1957. The S6 million order includes 
svciithcr radar equipment. Delivers- of 
the four aircraft « i)l bring CPA’s fleet 
to 12 DC-6Bs. 

► Czechoslovak Ait Lines reports that it 
fluv 2,565,108 miles during the first 
half of 1956. 1.099,602 of them on 
duincstic routes. 'Hie Czech airline 
hopes to start service on Ptaguc-Btus- 
sels and Fraguc-Zuricli routes this year. 

► Los Angeles International Airport 
handled 395,901 passengers in June, 
Inteniational traffic at Los Angeles 
showed a 55.8% increase during the 
month and a 22.4% increase over the 
first six months of the year. 

► Lufthansa, the German airline, has re- 
ceived its sacntli and last Super-G 
Constellation from Lockheed, but the 
Gemian carrier still has four 1649 Super 
Star Constellations on order for 1958 
dclisery, Lufthansa started its first 
South American service this month ivith 
two weekly flights to Rio dc Janeiro, Sao 
Paulo and Buenos Aires via Dakar. Next 
month, the carrier will start a Super-G 
Constellation service to Istanbul, Bcinit. 
Baghdad and Teheran. 

► National Airlines has added a second 
Convair 440 Metropolitan flight be- 
tween Miami and Hav-ana. 

►Ozark Air Lines has leased the south 
wing of St. Louis' old administration 
building at Lambert Field to provide 
7.500 sq. ft. of extra space for the air- 
line's maintenance base and general 
offices, 

► Panagra's cargo traffic between the 
U. S. and South Anreriea showed a 43% 
increase in the first half of 1956 over 
that of the same period of last year. 

► Southern Airways flew 106,000 pas- 
sengers 18.250,000 passenger-miles dur- 
ing the first seven months of the vear. 
increases of 9.5% and 14% rcspectivciv 
mcr traffic for the same 1955 period. 
In July, the carrier flew 15.300 passen- 
gers 6,290,000 passenger-miles. 

► Swissair will add a second weekly 
DC-4 ali-cargo fliglit between New York 
and i?liirich in October. Swissair flew 
3,549,918 ton-miles of cargo in the first 
six months of 1956, an increase of 43% 
over the same period last vcai. Cargo 
c.ipacity- increased 13% during the same 



COCKPIT 

VIEWPOINT 

By Capt. R. C. Robson 


And Mix Well 

Take any metropolitan area. Reduce visibility to three miles, add several 
aircraft on instrument flight plans, allow several more to ‘'maintain 1,000 
fe-ct on top," and let the balance fls Vl'R. Speed ranges of the aircraft 
should vary from helicopters, tliiougli light planes, up to jets. Communi- 
cations should be handled mainly on one frequency but several can be used. 


Now 


uell. 


Mo.st everyone will rctogiiize tliis conglomeration as the standard oper- 
ating procedure in use today as well as a grand recipe for trouble. We liavc 
vehicles of widely varying speeds with a variety of radio equipment, half of 
tlicm flying under controlled conditions, their whereabouts known, while 
the other half fly helter-skelter, and the radio frequencies are so crowded 
that orderly reports arc impossible. 

First Day Worst 

It is a piradox that Ixid as present traffic control is. tlic safest flving 
conditions occur when all aircraft arc actually operating on iiisfrinnents. I'lie 
first day of a sjjcll of bad vveathlr in air traffic usuallv is horrible, since 
many aircraft either unequipped or unprepared for instrument fliglit will 
be in the ait. Once tlicsc ate weeded out bv successiv e davs of bad weather, 
those left have a relatively easy time of it. By climiiiatiiig the variables 
and the unknowns traffic can iiiovc in an orderly fashion, albeit slowly, in 
a eumbersome manner, and in tedneed numbers. 

'I'lic liaziirds of a mixture of Vl'R and IFR traffic arc nicciv illustrated 
by a common oceiirtciicc at all terminals. An aircraft making an instrument 
approach reports to the apptoacli controller. Not until passing the outer 
marker on final docs the pilot change to tower frequency. And not until 
this point does the pilot learn that he is about number three to land behind 
VKR traffic that Ii.is altcady circled in from another direction. Now what 

Should the pilot rci'crsc eoutsc into the face of the next ship making an 
instrument approach, or should he continue on course? What about that 
Vh'R traffic he can't see? And there you are. 


Plan 


s Hard to Spot 


cr to hear that it is not possible to 
se. Standing on the ramp of the 
airport a Connie or DC-7 appears so large that it seems inconceivable that 
it could escape air detection. But a view frhm a hundred feet away is vastly 
different than one from a few miles (a distance easily traversed in a fevv 
seconds). Kxpcrimcntv have proved tliat even vvlicn a pilot is looking for 
known traffic he can find it less than half the time. Since the perspective 
of an aircraft on a collision course docs not change for the viewer tlie target 
ajjpears to stand still- .And aircraft have a verv nastv habit of remaining bc- 
hinel a vvindsliicid nmimtcd compass or other such obstacle until it is nearlv 
too late. 

Under [irescnt regulations controllers have very little to say in the matter 
of when instrument conditions |)it'vai!. k'or maiiv good reasons pilots have 
considerable latitude in deciding for themselves' whether to operate con- 
trolled, or VFR or on top. 

But this decision obviously can vary widely with the individual and is at 
times overdone. \Mtilc we cannot legislate safety it docs seem that liighcr 
ininimmns for A'h'R flying, speed restrictions in terminal are.is (within a 
radius of at least 23 miles) and 100% controlled flying in tlicse areas arc 
things that arc needed now. 
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Russifnt Engiiieei'inn Education. Part 2: 

Ivan Petrovich Studies 55 Hours a Week 


By Leon Trilling'’ 

Having considered the wide range of 
subjects taught at S(wict aeronautical 
institutes, we can now follow a U;po- 
thctical student, Ivan PctTO\ich Popov, 
ihrough his course at the I'aciiltv- of 
-Vitciaft Design of the Ordzhonikidze 
Moscow Aeronautical Institute. 

Ivan Petrovich is the son of a re- 
search engineer at Central Aero and 
Hydrodynamic Institute (TsAGI) who 
holds a minor position in the wind-tun- 
nel department. The old man, Piotr 
hanor ich. comes from ireasimt stock and 
is the first of hi.s famih to have an edu- 
cation and to hold a dean job. for which 
opportunity he is grateful to the Coin- 
munist Bcrolution. Ilis education, 
acquired in the late 1920’s and early 
19^0's, is spotty; and Piotr hauovich, 
har ing lived through many purges, has 
learned that safet)- lies in doing no 
more than nc-ecssary and in attmeting 
as little attention as possible. Conse- 
quently. he has not attenrpted to partic- 
ipate in any of the graduate adult educa- 
tion schemes, which might have 
brought him both a promotion and too 
much res)X)nsibility. and he is not a 
member of the Communist party. 

While the Popovs live in niodcratc 
comfort, they do not enjoy some of the 
extra luxuries available to the youngish. 


pushy Jerrish section leader in the 
house next door who has just received 
a large niisc upon obhiining his 
Kanclidaf degree from the Correspond- 
ence Department of the Ordzhonikidze 
Institute. 

This psychological attitude, both the 
lack of drive antong engineers of middle 
years and a definite resentment at the 
ambition and success of the rclatiscly 
numerous Jewish engineers, was men- 
tioned by most of the olsservcrs inter- 
viewed vvho had spent several vtirs in 
the USSR after the war and had had 
continuing contact with Soviet engi- 
neers. Their circle of acqir.iintanccs was 
ton wide and too scattered to classify 
this as a local disturlrance and it has 
therefore been woven into the discus- 
sion. ’Iherc is also a good deal of evi- 
dence of a tondency for children to 
m;ike their careers in their fathers’ ficlds- 
No Tuition 

Voung Ivan Petrovich finished the 
ten-year school with a gold medal, and, 
with the little additional push of a good 
word from liis father’s dcpartinait 
chief, who i.s also a professor at the 
Ordzhonikidze Institute, he was ad- 
mitted to the Institute without entrance 
examination — although only one out 
of twelve applicants is accepted. He 
has been awarded a stipend of 400 


rubles per month, and. since his father 
is employed in the air ministiy, Ivan 

Introduction to Courses 

in his first year of study Ivan takes 
courses in Marxi.sm-Leniiiism and one 
foreign language (I'leiieh. German, or 
Englisii); some introductory coiir.scs 
on aeronautics, both lectures and l.ib- 
oratofics; and the inevitable drafting 
courses which all apprentice engineers 
must go through all over the world. 
Ihc main portion of his time, however, 
is devoted to the basic science courses; 
college mathematics (analytic geometry, 
differential calculus), general chemistry, 
,md physics (mechanics and clcmenhary 
theory of heat). 

Tlic chemistry and physics courses 
consist of lectures three times a week, 
one recitation period in which the stu- 
dents divided into groups of twenty or 
so solve problems and go over the 
sticky points of the course with a 
graduate assi.stant or docent, and a lab- 
oratory period in which they perform 
experiments set up for them in the 
wcll-eqiiippcd labonitories of the In- 
.stitntc. ’rtie math course consists of four 
Icctiia- hours and two seminar (nr 
problem) sessions per week. 

(The standard mathematics textboo); 
in the 1930’s was Calculus by Smith. 
Salkovct and Gustice. also a stand.rrd 
text in nianv American schools [includ- 
ing the C.rlifornia Institute of I’cch- 
nology]. During the 1940's ’V. I, 
Smirnov wrote a fivc-volnnic course in 
higher mathematics which is now the 
accepted textbook in the Soviet Union. 
The first two volumes, which cover 
calculus and differential equations, have 
been printed in several hundred thou- 
sand copies ;md arc used in all science 
courses in universities and in technical 
institutes during the first two years. 
The last three volumes, of which 10,- 
000 to 23,000 copies were printed, are 
irsod by mafhem.rties departments itv 
universities. The textbook itself is an 
example of excclleot presentation of 
the subject matter.) 

Altogether, this first-year course is 
essentially the same as the freshman 
course in an .American institute of 

• Leon Trilling, as.sisfanf profc.ssor of 
Aeronautical engineering at .Ma.ssachii- 
setfs Institute of Technology, author of 
"Soviet Education in Aeronautics, a 
Case Study." 
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UNIVERSITY OF MOSCOW with 20.000 undcigradiiates emphasizes technical training. 


technology. It may be expected that 
Ivan Petrovich spends some 53 hours 
a week on his studies, which take up 34 
weeks, and an additional 3 weeks in 
January between semesters and 4 weeks 
in June at the end of the school year de- 
voted to some ten formal examinations 
unci a dozen zachety — informal tests or 
examinations of work done. He has two 
weeks' vacation in Jamiary-1'’’ebtuary be- 
tween semesters and two months in 
summer (July-August). During his 
vacation Ivan Petrovich may either go 
liomc or travel over the country if he 
can afford it. or he may go to one of the 
rest homes which his professional union 
keeps available to students at a nominal 

During his second year, Ivan Petro- 
vich iniist still study Marxism-Leninism 
and one foreign language. He takes 
another stiff course in mathematics 
(calculus and differential equations) 
and a stiff physics course (sound, light, 
and ciement.iry electricity). 

W'hilc the drafting courses now taper 
off. Ivan Petrovich begins to stiidv 
some clenrents of aerodynamics and of 
strength of materials; and in the second 
half of the year he takes an elaborate 
course on airplane layout in which he 
learns how the different parts of various 
airplane types arc fitted together and 
what role tnev' play in the whole, 'flic 
textbook used for that course (Sluil’- 
zitenko. Aircraft Coiistruefioii. 1955) 
is a 347-page illustrated book witli nu- 
merous layouts of current British. 
American, and Soviet aircraft. 

(Many pictures of Western aircraft 
are reproduced unchanged from current 
U. S- ttadc publications — for instance, 
a detail drawing of the T-86 Sabrejet 
fighter and of the B-47 jet medium 
bomber, and skotches of aircraft com- 
ponent parts.) 

Term Project Assigned 

The text is priniaiily descriph’vc. 
This familiaiiziition with the details of 
an aircraft is driven lioinc bv the asvigii- 
ment of a term project which consists 
in laying out an aircraft cm the dr.iftiiig 
board- The .vecond-vear course agiin 
lasts some thirty-three weeks, pins 
eight weeks of examinations — four be- 
tween semesters, followed bv two weeks' 
vacation, and four at the end of the 
academic ye.u. followed by two months’ 
vacation in the suminer. 

In the first two rears the course 
material is cssentiallv’thc same for .vll 
students of the Institute. In the third 
year specialization begins. Since Ivan 
Petrovich belongs to the I'acultv of 
Airplane Design, he postpones stndv 
of liydraulic and electrical engineering 
and takes courses in acrodvnamics and 
stmetnra., which arc fnnciaincntal to 
his option. Besides the inevitable course 
of political economy, he must take an 
additional mathematics course (ad- 


vanced calctilns and partial differential 
equations). 

llic backbone of the third year’s 
work is a general iicrodynaniics course 
(textbook; Atzh.mikov and Maltsev. 
Aerodyiiaiiii’cs) with a laboratory course 

testing techniques (textbook: B. N. 
Ynrev, E.xperiiiiciifai Aerodynamics). 
In addition, lie has a series of courses 
on the metallurgy of light allovs and of 
aircraft steels (textbooks; Gcvcliiv|. 
Aircrafr Metals, and A'iiiaiov, /lircraft 
Steeis), and on the thcon- and applica- 
tion of aircraft structures (A. A. Umaii- 
ski. Aircraft Structures; Iskritskii and 
Tsvdzifc. Laixirafon- .Manual in Aircraft 
.Sfrncfiiral ,\/cc/ianics). 

In the second scmcslcr he also takes 
a course in Ltpplied thermodynamics 
(Inozemtsev, //cat Engines) and a 
survey course in electrical engineering 
(text; Bykov and Cakfcld. Electric,!/ 
Engineering for .Aviation Schools). 

Several of the textbooks mentioned 
above were av;iil,ible to the author for 
study. In particiiLir. the acrodyii.imics 
course is a well-written, mainly theo- 
retical treatise which would require the 
knowledge and maturity of ;i good 

The program ag.iin calls for twn 
term projects, the first one being .soiiii' 
acrodvnamics calculation such as the 


lift and pitching moment of an airfoil 
section, and the second the detailed 
design of an aircraft component, for 
instance, a rudder with its hinge and 
trim tab. Tlic school year again consists 
of thirty-three weeks of courses and 
seven weeks of examination with two 
weeks off between the semesters. 

•llic summer vacation after the third 
year is shortened to six weeks. Tlvc 
rciijaining two weeks of the normal 
summer v-.ication. one week of the usual 
examination time, aivd one week of the 
fourth fall semester arc used for the 
first four-week industrul practice ses- 
sion. riic standard ciitriculum includes 
four sncii fonr-wcek praetico sessions 
altogether: the first jf the end of the 
third year, two more after Oiicli semester 
of the fourth veat. and the Inst after the 
first half of the fifth year. Kinally. an 
eight-week "diploma" practice session 
comes after the fifth yc.ir. 

Assigned Regulor Jobs 

During these practice periods stu- 
dents arc assigned to regular jobs in 
factories, the purpose being to add 
practical background, substance, and 
perspective to tbeir classroom learning; 
and so it Is ciistomarv' for each technical 
institute to he loosclv connected to a 
local pkint or lahoratorv. Faclv aero- 
nautical institute is located in the same 
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valves, Aerojel'Gerieial offers a variety ot 
cKallengloi assignmenis tor: 

Mechanical Engineers 
Electronic Engineers 
Chemica! Engineers 
Electrical Engineers 
Aeronautical Engineers 
Civil Engineers 
Metallurgists 
Chemists 
Physicists 
Mathematicians 





Write: Director of Scientific ond En- 
oineering Personnel. Boi 296fV, 
Azuso, Calif, or Box 1947 Socro- 
mento, Cslif. 



Tlic OrcJzhonihidzc Institute Design 
I''aciiltv. for iiistiincc, is cooperating 
with Aircraft I'actorc No. 22 in Mos- 
cotv. Practice as5i|niiicnt.s may also be 
made to ministry itscarcli institutes 
like I's.^Gi or to design groups. 

The first practice session assignment 
— before j student's specialization has 
proceeded much beyond the selection 
of a facuitt — is delibenitcly made at 
random so that he may acquire broad 
cNpcrienct in his industrt’. As he pto- 
grcs.scs, there is no systematic plan for 
sliifting him from department to de- 
partment to gi'c him a coinprchcnsisc 
idea of plant actisitics, but an effort is 
made in the later sessions to coordinate 
the pr.ictice svitli the principal field of 
studs of the student — nhieh can be 
iirrangtd on the ascrage slightly more 
than half the time. 

Tire prctliesis "diploma" practice 
session at the end of the fifth year, how- 
ever, is generally along the student’s 
main line of interest and often suggests 
the subject of his diploma project, part 
of which may he carried out at or in 
close contact w-itli the industrial facility 
— all the more easily if the thesis super- 
visor also works there on tlie research 
staff or as a consultant, as is often the 


Landing Gear Practice 

ban Pctrm-icli, then, .spends his first 
four weeks of pr.ictice in the landing 
gear siihassemblv department of l■‘actor^• 
No. 22 and is tlicn ready to start the 
fourth year of liis training. He becomes 
attaclie'd to the Cluiir of Hight Me- 
chanics within the l aculb of .kiipkme 
Design, which means that he olans to 
studv the |>erformancc, stahilih' ami 
control characteristics of aircraft rather 


than their structural construction. 

lightened. He must now take a scries 
of survey courses given bv the eliairs 
of the other faculties on the phases of 
tlicir work wliich bear on his specialty; 
and lie must concentrate more deeply 
on the details of performance and con- 
trol analysis. In liis major field he takes 
advanced courses in stiihility and con- 
trol (text: Ostoslavski and Kalachev, 
Loiigitiidinal Stability and Control of 
Aircraft. Wsl ) and in aircraft perfonn- 
aiicc calculations (Goroshchenko, Acro- 
dviiamie.s of High .Speed Aircraft — Lec- 
tures, 515 pages; Problems. 271 pages; 
1954). His supporting courses include 
pcrfotmance and design of modem en- 
gines (Inozemtsev and 2uycv, Aircraft 
Power Plants), design of hydr.mlic 
equipment for aircraft (B.ishta, Aircraft 
fivdraulic Drives and ibiifs). perform- 
ance and designs of electrical equipment 
(Rubin, Electric Devices for Aircraft), 
and an introductorv- course in electron- 
ics and radio technology. 

High Quality Textbook 

Of course. lie must also take tlic 
usual course in political ccoiioiiiy. Two 
term papers are required of liini. one 
an cleniciitary engine liymit and tlic 
otlicr an aircraft stability analysis. 

Of the fourth year textbook's, Loiigi- 
liidiiial Stabilitv- and Cmifrol of Aircraft 
bv Ostoslavski and Kalachev has been 
cxiimined bv this writer. If apjjcars to 
be a liigh-qualitv-. advanced textbook 
whicli gives an cxiiaiistivc discussion of 
tlic problems involved and possibly a 
mote detailed description tlian would 
be tlie custom in an .\mcrican text of 
the gadgetrv currcntlv available to cope 
with these problems, lliiv latter ap- 
proach is employed to extreme lengths 
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S'Cravesande’s Steam Reaction Car* 


In 1721 Jacob Willem s'Gravesande of Delft, stimulated by the 
recently enunciated Third Law of Motion, astounded 
the Royal Society by constructing a practical steam reaction car. 

The vehicle actually moved several times its own 
length, a distance of about two meters. 
In 1956 the goal is no longer meters, but hundreds, and even 
thousands, of miles. Aerojet-General Corporation, leader 
in American rocket propulsion for more than a decade, is proud 
to participate in man's first assault on the frontiers of 
outer space— Project Vanguard. 





inflight refueling 


for fuel level eontrel vi 

and fuel transfer appU 


systems 

fer drain valves engineered to individual fluid 
or application requirements 


utlvimcccr pcrromiJiicc problems, and 
flight testing tccliniqucs (Vedrov and 
I'jits. I'hgbl 'Jesting of Airplanes). 
Ilis term papers may require a study of 
a prodiictitrn |)roeess obsersed during 
a pres ious practice session and an analy- 
sis of the automatic cootol of an air- 
crafl-instrunient system. 

Useful Connection 

I hc location of the last pructiee ses- 
sion is of crucial importance. Not only 
docs it often suggest a diploma project 
topic if the work done is along lire 
principal line of interest of tlic student; 
Out also, if the young man likes his 
svotk there and makes a good impres- 
sion, he may make a useful connection 
with a vien' to assignment tlicre after 
graduation. 

l>an Pctrovicli, using liis father’s 
name nith discretion, is ineb enough 
to wangle an assignment with a research 
and pilot production group for a new 
rocket, and he works on a guidance 

.Mtlioiigli many tliesis superv isors are 
loo Inisv to rc(|uire a piece of original 
vvork as a diplonra project and ate 
satisfied nitli a detailed literature sur- 
vcv. an ilhistrativc calculation, or a 
corroborative experiment, the aspirant 
in charge of Ivan Petrov ich’s group lias 
sufficient enthnsLisin and energy to lielp 
Ills voung students formulate new prol> 
Icins and also to advise them on how 
best to approach a solution, Ivan Petro- 
vich docs so vvell. displaying both 
initiative and common sense, that his 
practice resnlts form the basis of bis 
diploma project. 

Three Openings 

Since the work in question is classi- 
fied. his thesis must be defended behind 
closed doors rather than in public, as 
the old blit increasingly disregarded 
custom would require, -\ftcr he has 
successfully defended his thesis it is 
hanllv a siirprisc to Ivan Petrovich tliat 
of the three openings from vvliich hc 
must choose for his thrce-yc.ir .slazh 
assignment tlic first would return him 
to the groii|) where hc worked on his 
list jiracticc session. Ibr the harsh 
.severitv of the official regulations can 
alvvavs hc softened bv tlic aiiplicalion 
of vvhat used to be c.illed hlal and is 
now know ii as 2IS (aznakomstva i sv/azi, 
acquaintances and connections). 

Ivan Petrov ich’s training li.i.v been so 
specific and detailed in the last two 
ve.irs of school that, in principle at 
least, he requires no further training 
on the job to be able to discli.irgc tlic 
responsibilities which ate inimctli.itely 
assigned to him, Wc may safely leave 
him there. .Utcr an initial period of 
muddling, while he discovers that real 
ptobicms are not as clearly pTC.vcnted 
.H those in Ihc tcsthook, he will learn 
his way around and fit himself to the 
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In Baslita's Aircraft Hydraulic Uriics 
and Units. 

Mr. Bashta turns out to hc tlic di- 
rector of a major factory for livdraulic 
aircraft devices, and his hook consists 
primarily of a detailed, c-vlniustive, beau- 
tifully illustrated survey of the construc- 
tion and operation of rotary pumps, 
drives, gearings, piston pumps, actuat- 
ing cvlinders, boosters, fittings, safety 
valves, and so forth, with a minimuin 
of general exposition on the role of 
hvdr.iulic equipment in the operation 
of inmictn aircraft, but all the informa- 
tion nexidcd to Iniilcl these devices, in- 
cluding engineering drawings with di- 
mensions of parts and tolerances. 


Uiiriiig tiTc last mu sciiool year Ivun 
Petrovich completes the survey of the 
aeronautical field with courses in the 
construction, asscinblv, tooling, and 
automation of prodviction, in safety 
cngliiL-eriiig, and in tiie ecoiminics and 
nianagemeiit techniques of the .lircratt 
industry. larger effort is concentrated 
on courses in instrument design (text; 
Kniazev ,in<i Polishchuk. .Virera/t Jii- 
s(miiiciit.s), iiutomatic controls (Olm.in. 
Solovev and I’okarcv, Aiilopilot'l, and 
an advanced course on radio instrumen- 
tation. 

Tlie main part of his time is spent 
on courses in lateral stability and control 
(Verlrov, Aircraft Dynamic Stability). 


Everyone relies 
on 

KOEHLER 


The best testimonisl to Koehler standards of 
engineering and manufacturing is ihe fact that 
Koehler products are components of practically 
every modern American airplane. Affiliation 
with The New Britain Machine Company has 
enabled Koehler to keep pace with this fast- 
growing industry- Your inquiry and prints will 
receive prompt attention. Koehler Aircraft 
Products Company, Dayton, Ohio. 


KOEHLER 

Aircraft Products Company 
A subsidiary of The New Britain Machine Company 



Thompson provides the greatest economy in 
aircraft tire retreading. Cost-per-landing is 
lower because number of landings per tread 
is higher. These additional landinp result in 
fewer costly wheel changes. Thompson, the 
developer of multiple retreading, has the experi- 
ence and equipment to provide the maximum 
number of safe retreads to any casing regardless 
of make. Each casing received by Thompson is 


critically examined by expert inspectors to 
determine its individual suitability for retread- 
ing or top -capping. This insures that every 
Thompson Extra -Landings IVead is safe and 
dependable regardless of the number of times 
the casing has been previously retreaded. These 
inspection and performance advantages are 
provided only by Thompson! 


'T'HOls/LF^&CDTSr 
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THOMPSON AIRCRAFT TIRE CORPORATION 
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” Pireworks 'L. 
^or 

Independence Day! 

A recei»tio> awaits any aggressor who woulil trespass 
oar skies. 

For today, on the outskirts of an increasing iiiimhcr of 
American cities, deadly guided missiles point skyward. 

They look like giant skyrockets. 

They are liternlly “fireicorks''—lor indciieiulenre! 

Pilotless, within them throhs an electronic pulse. Poised 
for the push of a button they stand ready to rush into the 
sky— to unerringly track and destroy any marauder. 
Goodyear Aircraft Corporation has developed and 
manufactures the booster cases that start these missiles 
to their elusive targets. 

And for others it builds the ‘'ATl’.AN"’ Guidance Systems, 
ground haiiilling etjuipmenl, and various missile 
componen ts. 

Teamworking w ith the goverimieMi and America's 
aeronautics manufacturers. Goodyear Aircraft has 
conlrihiited importantly to many other devices developed 
for our imlion's defense effort. 

For our warning iiclwork. Goodyear Aircraft builds railar 
structures for far-flung sentinel posts— aircraft radar 
and radomes— and versatile airships, the roving aerial pickets 
which protect our air and sea approaches. 

For our military air arm. Goodyear Aircraft builds 
weapons systems, cockpit canopies, escajie capsules, 
laminated plastic radomes, lightweight structural malerials, 
wings and many other vital components for virtually 
every ship in service today. 

They're Things at 

good/^ear 

AIRCRAFT 

Plants ill Akron, Ohio, ami Litchfield Park, Arizona 
Rewarding Careers for Engineers 

Writo ^or "aibbens ef ihe Val!an1"-nsw, luH'CoJor bookler which telle the 
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With a background of 33 years experience in aviation, Ryan excels 
in designing and producing high quality aircraft, power plants 
and ow'ontcs. built at low cost, delivered on time. 




FOR GLOBAL JET FLIGHT 


An advanced system of aerial navigation, with 
the speed and precision demanded by high 
speed jet flight, has been developed by Ryan 
under sponsorship of the Navy's Bureau of 
Aeronautics. Using continuous-wave radar, in 
which Ryan is a recognized leader, the Ryan 
AN/APN-67 navigator will enable fast-flying 
military planes and future commercial jetliners 
to travel to any point on the earth's surface 
with new accuracy and speed. 

Instantaneous in operation, the Ryan navigator 
gives the pilot his position (latitude and longi- 


tude J. ground speed, ground mileage, drift 
angle and ground track in continuous, readable 
form. No computations are necessary. The 
equipment is compact and self-contained. No 
ground facilities are employed— no wind infor- 
mation or serological data are needed. 

This significani contribution to jet navigation 
is typical of the work which Ryan and the mili- 
tary services are accomplishing in other fields 
of electronics research such as supersonic mis- 
sile guidance for the Air Force and helicopter 
hovering devices for the Navy. 


NOW! AUTOMATIC NAVIGATION 
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place which his degree of technical 
initiative and political confonnih' made 
for him. 


Mainly Accurate 


The curticuhiin of the fi\c-and-a-half 
year undergraduate course at the Mos- 
cow .Aeronautical Institute was synthc- 
tir.cd for this study on the basis of the 
known aeronautical textbooks and tlic 
dct.iilcd curricula u hicli liasc been ob- 
tained for a number of other than 
actoitaufic courses in So\ ict cilgiirecriiig 
schools. .Although the sjnthetic 
uchebnyj plan — that is. tire academic 
program — recreated on this biisis must 
iiicsitablv contain errors of dct.iil, it is 
bclicscd that it is accurate as to its 
main features and essential charaefet- 


A comparison of tire Moscow .Aero- 
nautical Institute (M.AI) and the Massa- 
chusetts Institute of Technology (p. 48) 
suggests several comments. The service 
course loads arc not dissimilar although 
tlrere seems to be slightly more basic 
science taught at MIT, a difference 
which may not be significant since a 
good deal of science, especially matlic- 
inatics and physics, is coveted in tlic 
special technical courses. 

It is surmised that the content of 
flic MIT humanities courses constitutes 
more iiourisliing intellectual fare tlian 
the indoctrination courses mostly taught 
by rote in all So\ ict Schools, TliC major 
tcclinical fields arc cos’crcd mote 
thoroughly at MIT, cspccialls’ insofar 
as design is concerned, a difference 
which points up an acknowledged rela- 
tive weakness of Soviet engineering. 
The main difference in technical con- 
tent, Itowcs'ct. lies in flic thorough, 
tclatis ely detailed training which Soviet 
engineers get in their minor fields- 


Rigid Direction 

Anotlicr important difference is tire 
appreciably larger proportion of contact 
hours (lecture, lab. and seminar) which 
characterizes So\ ict education and Itcips 
gis'C it its directed, rigid character. -A 
related factor, more difficult to docu- 
ment, is tlic small choice of electives 
offercsl in Sorict courses. The in.iturity 
and basic knowledge required to absorb 
tlic material of the more adranced 
Soviet textbooks appear of tlic same 
order Its tliosc required of a candidate 
for the masters' degree at Mf'l'. 

Ill iKirticular. sucli science electives 
as gcologv- or botany, which arc taught 
here to encourage the dcr clopment of 
a more broadly cirilized being, arc 
absent from the Snr iet curriculuni be- 
cause they do not contribute to the 
professional training of an aeronautical 
engineer. 

Contact witli creative mathemati- 
cians, plivsieists. electrical engineers, 
and other specialists, made possible in 
.American schools by tlicir proximitj'. 




YAK-24 twoanigiuc helicopter with two fnm-hladed rotors. Yak-24 canics 8,800 Ib. 
pa)Ioad, Note sortical fin addition os-ct earlier models. 


is actively encouraged in American 
education as a matter of policy in an 
effort to train men not to be simply 
aeronautical engineers but. rather, men 
broadly iicqu,iintcd with many engi- 
neering problems wliosc main training 
and interests lie in the field of acronau- 

In the Soviet Union the aeronau- 
tical engineer will be familiar srith most 
of tire problems which now arise in Ills 
field, but Iris thinking is bounded by 
the limits of that field. Thus, even if 
his knowledge is adequate, his outlook 
is parocliial. 

\\’e may admire the competence and 
thoroughness of Sosict textbooks, but 
we wonder whether tlriiigs ate not 
spcillcd out in too mucli detail, par- 
ticularly in texts (III applications and 
products sucli as Bashta’s. Tlic delib- 
erate effort to produce encyclopedic 
textbooks may he the consequence of a 
teaching staff short in numbers and, 
except ill Moscow, uneven in quality. 
The senior professors at tlic Otdzhotni- 
kidze Institute arc sinniltancoiisly 
.'.uperrisors of the research staff at 
TsAGI or professors at tlic Zliokosskii 
Militiiry Air Acadcim, Moreover, thes 
|ciictally carry responsibilities for 
formulating long-range research pro- 
grains as inciiibers of Academv of 

siiltaiits to industry (examples; Yurev. 
Gudtsov, A'akovlc'', etc.). 

Sometimes their main jobs arc off tlic 
campus. Afaiiy courses on aircraft 
equipment and special mamifactiiring 
processes ate taught by outstanding 
industrial cngiiiecr.s (.such as B. T. 
Ba.shta). ,Aii elaborate textbook mav 
be considered as the most efficient 
method for enabling a small number of 


excellent part-time teachers to mass- 
produce engineers, the larger number 
of younger or less skilled docents being 
employed as a mere transmission belt. 

Books Obsolete 

This procedure lays a heavy burden 
on the student. The material is all there 
in the book, and a serious student 
naturally docs his best to leant it; but 
there is too imicli factual information 
tlicre. and it cannot be absorbed except 
bs’ rote. The guiding principles may be 
so buried ill the mass of material that a 
young student may not be able to dig 
them out. 

In some important fields of engineer- 
ing. detailed books become obsolete 
shortly afta being printed, a condition 
which tlic Sosicts apparently recognize, 
since new editians of Shul'shenko’s 
Ic-xtbook on layout .ind Gorosliclienko's 
book on performance seem to he piib- 
lislicd cscry tlirec years. The engineer 
in the field may find it more than 
nornnilly difficult to rclc-.itii his trade 
cscry few' years if tlic process requires 
absorbing miincrous nesv detailed facts 
without the guidance prmided br' a 
know ledge of basic ideas: and such ideas 
arc best imparted by personal contact 
between student anti teacher. 

In addition, the education of an 
engineer must go beyond the commu- 
iiieation of tcclinical knowledge, for 
imc of its fmulamcntal purposes is to 
train young men to think out prolilcms 
and to take independent decisions. The 
Sosicts. asvare of this fact, stress tlie 
laboratory work and fenn and diploma 
projects: but recent s'isitors report that, 
althoiigli laborators' equipment is plcnti- 
fiil and of sufficicntls' goorl quaiitv, the 
experiments ate all set up and the 
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“Room To Be Comfortable” 


Flexibility and Utility in both great Commanders are made 
possible by the long, roomy cabin, .^iniple space is provided 
for such optional accessories as the multiple use hassock 
seats and tuck-away conference tables. 


SSO-S'-JF=E 





students need only teecird tlic data. 

Iliis impression is confitiiicd by tlic 
study of the fesv asailabic laboratory in- 
struction books, wliicli arc detailed to 
the extent of giring models for the at- 
raiigcinent of data on the bb-notebook 
pages for each experiment, a practice 
which makes the work of grading dozens 
of reports ca.sicr for the re.idcr but 
iiatdly encourages inituitivc among the 
students. 


One minor point rct|nircs comment. 
In reading the prefaces and the histoti- 
cal introductions of Russian textbooks 
we ssetc struck by the narrowly chauvi- 
nistic interpretation of cngiiiccring and 
science history. No one would i|uatrcl 
at the praise heaped on Zliiikosskii and 
Chaplygin, whose iiiiportant eontrilrn- 
tions to aetodynaniics arc recognized 
everywhere. But leading academicians 
C^’urev. among others) state that hfo- 
zliaiski built the first airplane in ISSl 
(twenty-two years before tlic W'riglit 
brothers) and that his claim is disputed 
abro.id Dnlv hecaiisc. after his onsne- 
ecssfiil attempts to flv lies plane, the 
narrow-minded Tsarist | 0 \crnnicnt re- 
fused to continue support of his work. 
An important acrodsnamic parameter 
knossm the world o'set a.s tlic Mach 
Number ".M” (ratio of airspeed to the 
speed of sound) is comciiicnth- called 
the Makovski N'umbcr, after a Russian 
ballistician who.se name also starts w ith 
the letter “M.” tliiis as oiding the need 
to change all the equations in foreign 
papers or to explain wliv foreigners use 
the letter “iM.’’ 

If appears, in conclusion, that the 
training of the average So'ict aeronau- 
tical engineer consists btgclv of a diet 
of predigested facts. It puts a large up- 
to-date amount of detailed information 
and know-how at his dispo.s.il, but it 
docs not dcseloi) in him the broad out- 
look and the scr.satility not.ible in the 
better Soviet applied mathematicians. 
It can hardiv be said eitlict to stress 
individual ctfort or to encourage eiflicr 
originality or initiative in the student. 


Work of Russian 
Scientist Translated 

Selected works of a Russian acro- 
dynamicist, Sergei Alekscesich Chaply- 
gin, are now available in Eiiglisli. ac- 
cording to the translator, Dr, Maurice 
A. Giirbell of the Garbcll Research 
Foundation. 

Original Russian langiLigc sersion of 
Sdcctcd M'orks on Wing Theory 
was piibli.slied hv the Smict goscrii- 
ment in 1949. It cosers Chaplygin's 
pioneering contributions to classical 
aeronautical theories. 

Ihc Gathcll Foimdation, 1714 Lake 
St., San I’rancisco 21. Calif., is selling 
paper bound tsipics of the 97 page 
translation at cost for S5.00. 
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HYPERSONICS 

AT CORNELL AERONAUTICAL LABORATORY 


This is the "business end” of a shock tunnel. The 
photograph illustrates its use to obtain data on 
hypersonic flight . . - data wliicli will be needed 
to engineer intercontinental missiles. The shock 
tunnel was conceived by a Cornell Aeronautical 
Laboratory engineer six years ago and was ini- 
tially developed under a self-supported internal 
research program, and later by Ait Force con- 
tract. Today the tunnel has become a basic tool 
for the study of high-speed gas dynamics. 

The hypersonic program isoneof the 160 tech- 
nical research projects that are currently in prog- 
ress at CA-L. These projects deal with almost 
es'ery area of research related to the challenging 
problems of modem flight. Electronics, mate- 
rials, atmospheric physics, weapon systems, and 
applied mathematics are among the many stim- 
ulating areas of rese.irch available at C.A.L. for 
the professional man with an inquisitive mind. 
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CORNELL AERONAUTICAL 
LABORATORV, INC. 

OF CORNELL UNIVERSITY 



The story behind Cornell Aeronautical Labotatory 
and its conttibucions to aeronaucical progress is vividly 
told in a dS-page report, "A Decade of Research." 
Whether you arc intctesced in C.A.L. os a place to work 
or as a place to a-aich, you will End "A Decade of 
Research" boih useful and pertinent. Moil in die cou- 
pon now for your free copy. 


I 

I CORNELL AERONAUTICAL LABORATORV, INC. 

I SuMalo New York 

I Please eend me "A Decade of Research.” 





60 



FIRST BUILDINGS (left) of Cmb'ss- Wright’s Qiichanaa Rescaicli and nianufacturiiig atea. Tlicse are clustered in a clearing near the 
main enhance gale. The nuclear reactor under construction and the oiildooi engine test stand are located a few miles lucthcc down the 
main toad neat the center of the 10 mile diaiiietci woodland area. Large building on the left imiinly is engaged in niamifactuting plastic 
S|»nges for commcTcial moiket. Higher section at the hock of the building on the right is where engines are built up fot the outdoor 
test slunds. J65 rolled up on its hailer (tight) onto the simple mitdoui test stand. Cuttiss*M*tighl is using this stand fot tlicir twin- 
spool J67 devclopnieiit, reverse thmst. high cncrgi fuels, aud. witli file aid of 0 small blower arrangement, fat ait start tests of a small asial- 
flow gas turbine (possibly the Armstrong Siddelcy Viper) 


Curtiss-Wright Adds $50-Million 
To Original Quehanna Investment 


Quehauna, Pa.— Fifty million dollars 
has been added to the original S20 mil- 
lion imested in Cnrtiss-W'riglit’s re- 
search and manufiicturing center licic, 
nhicli will bring the total imestment 
up to S70 million in a few years. The 
additional S50 million conics from 
both compiiny and .\ir Force sources 
in undisclosed ratios, Roy T. Hurley, 
president of Curtiss-W'right stated. 

It is not clear to just what extent 
C-\V will use tltc center for testing or 
for manufacture. Officially, tlie company 
said it will be ' dedicated to scien- 
tific rcscarcli in aerodynamic.s, thermo- 
dvnamics, mctallurgv, chemistn*, nu- 
clear energy, ultrasonics, electronics and 
plastics . . , including the stimulation 
and achicsement of the greater aircraft 
engine powers of tomorrow.” 
Non-Defense Business 

However, rcfwrtors who toured the 
new facility, still in a vers' formati'C 
stage, noticed efforts denoted to the 
manufacture of C-\\' brand “Cuton" 
foamed polsestcr plastic household 
spunges, rug undercusliions and decora- 
tive interior wall coverings. Tliis im- 
pression was re-enforced by Murlcv’s 
emphatic statements about his inten- 
tions to increase and maintain a healthy 
portion of Curtiss-\V’riglit’s bn.sincss in 
non-aircraft and non-defense business. 

Two major research test facilities 
planned for Quehanna arc a nuclear re- 
actor and an altitude cell for engine 


dcsclopmcnt. It was not definitely 
specified wiietlicr C-W would construct 
an ait supply adequate fot varying de- 
grees of ramjet and turbojet fliglit siinu- 

Queliamia w-as chosen because of its 
remoteness for nuclear and jet engine 
testing, plus a favorable labor supply, 
Tlicrc aic 100.000 potential workcii 
w itliiii a 30 mi. radius of tlic center. 

This combination is possible because 
Curtiss-\^ right has been able to buy 
and lease land in the center of a state- 
owned forest preserve. 

Pennsylvania justified tlic sale and 
lease of public land on the grounds it 
was 'ital to the svclfarc of flic jobless 
in tile area. 

Gov. George Nf. Leader said the low 
pcrcenlagc of rctum on the defense tax- 
dollar to tlic citizens of lii.s state w-as 
patticularlv deplorable because Pcnii- 
syhania produced more engineers per 
year than any other slate. 

Curtiss-W'right said it already has 
lieard from graduates of nearby Penn 
State who hqse expressed interest in 
aircraft employment at the plant. 

S-P Outshone Quehanna 

During most of the Quehanna press 
tout the spotlight was directed away 
from the center towards Curtiss- 
Wriglit's recent pureli.isc-option ar- 
rangement with Stiidcbaker-Packard 
(AW'.Vng, 13. p. 26). 

Hurley stated C-W bonglit S-P as 


mncli for conmictcial business as for 
defense contracts. He also said the 
funds for C-W‘’s recent expansions had 
come mote from commercial operations 
than defense. 

Mcamvliilc, it w-as learned C-W will 
keep one of its newly-acquired S-P pkiits 
—the one at Utica, Mic"li.— busy with a 
$16.3 million Arm;' contract to produce 
the Dart artiUen' missile for use by 
ground troops against tanks and bunk- 


New Air Freight Truck 
Raises to Level of Plane 

A prototype of a new, air freight- 
Iiandling truck, incorporating a body 
which can be raised more than ten feet 
to the leicl of a e.itgo plane’s bold, is 
being used by Pan American World 
Aiiwaj's at London Airport. 

'I’lic truck is driven head-on to the 
aircraft and tlic body is raised hydrauli- 
cally to tlic plane’s cargo floor level. The 
dti'cr c.in watcli the body tbrougli a 
transparent Perspex |xinc! in the truck’s 
roof and stop it at the correct hciglit. 
An automaticalh-controllcd headboard 
is swung down across the cab of the 
truck and fits into tlic aircraft’s door 
to allow freight to be moved from plane 
to truck. 

W'idth of tlie lieadboard may be va- 
ried to accommodate different sizes of 
loading bats. 

The truck liody can raise 10 ft. 4 in. 
from the ground and can handle a 
6,720 1b. load. 

Tlic headboard ean support 2,240 lb. 

The truck is manufactured in Eng- 
land by tlic Rootes Group. 
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New T53 Stimulates STOL|VTOL Firms 


By Robert H, Ciisiniian 

Stratford, Conn.— 1.\ coming's "l'>^ 
turbosliaft engine lias completed (be 
Air force's ?0-hr. qualification test, 
and tlic cumpanv cspccts to start ship- 
ping engines by late 1957. 

First publiciited use for the Arinv- 
tunded T55 is the Bell XIT-40 utility 

helicoptor. But the existence of a rca- 
sonablv lighhieiglit turboprop power- 
l>bint (a dSO-lb.. 960-b|). turboprop 
development of the S25 Up. helicopter 
engine is sclieduled for 50-lir. test 
nitbin one ye.ir) should have an im- 
mediate. stimulating effect on the 
many firms entering the nesv 
STOL/VTOI. competitions. Ryan. 
Vcrtol and Doak (a new firm in the 
Los Angeles area) arc said to be de- 
signing around the T53- 
Unusual Combustor 

Design of the T53, and its twice- 
siwrd sister, the T35. which is about 
6 months behind, has been thought 
out to preside a compact, rtigged, 
serx'iccable installation as well as the 
power for weight jump os'cr reciprocat- 
ing engines which Is typical of high 
speed rotating gas tnrhiiic inacliinery. 

Cross sectional shew of the '1'55 in- 
dicates the three most distinctive 
features: 

• Front location of power delivery 
shaft. 

• Centrifugal last stage of the com- 

• Combustor folded back up and over 
the turbines. 

These features, cspcxialh' the novel 
combustor, harmonize nicch’ into a 
simple, short, engine. Because the 
power shaft comes through the engine 
the cxtensis’c reduction gearing h'pical 
of turbosliafts is at the cool end. -\nd 
because a single centrifugal last stage 
is substituted for what probably would 
base been three more axial stages and 
the unique hot end flon path allows 
the turbines to be tucked back up into 
the combustor, the '135 is vers .short. 
This reduces the shaft hearin| and 
vibration problems and cuts ssciglit. 

Since the la.st stage of the compres- 
sor is centrifugal the Sow is flung 


naturally onhvnrds trm-.irds the puffed- 
out combustor. Ihcn. as the com- 
husfot is on the back end of the engine, 
unbolting its aft cover not only exposes 
the inside of the combu.stor but the 
turbines as well. Hot end inspections 
can Ik made in less than an hour. 

Perhaps the onh- disadvantage is that 
the einclopc diameter of the T35 is 
faith fat for the 10 lbs. per second air- 
flow bv present da\' .standards. But de- 
sign originator Anselm Franz, who is 
I.iconiing's director of hirbine engineer- 
ing. says that the large turbojet engine 
practice of trying to keep the engine 
diameter clown to the inmiinnm axial 
flow exjinprcssor diameter breaks down 
on small gas turbines. , . . The small 
gas turbine's accessories arc rclatir’ely 
too large to allow it. By the time the 
accessories arc grouped around the com- 
pressor on a small engine the overall 
engine size has grown way beyond the 

W'hat Franz’ engineers have done is 
keep the rest of the engine within the 
diameter dictated b\ the axial portion 
of the compressor plus the starting 
motor-generator and other accessories. 

'Flic main reason for the centrifugal 
last stage (which creates about half the 
3.9 compression ratio) was to ai'oid the 
manufacturing tolerance and altitude 
perfoniiance problems of cquisalent 


XT53-L-1 Gas Turbine 
(Helicopter Version) 
Specifications 

SpatiAc hial consumplien @ Milirary r 




axial stages. At altitude, these sm.nll 
axial blades would have oncourageci 
boiiiulary layer build choking and surge 
problems nhieli in turn would have 
seriously limited the compressor's effi- 
ciciics and control responsiveness. 

GE T58 Comparison 

In comparison with their closest 
ri\ai, the General Electric Small Gas 
Turbine Disision’s T58. the T33 and 
T53 bracket the T38 in power but arc 
not quite a.s spectacular in performance 
claims. One good reason for the T53's 
loner power to svciglit ratio is that this 
is Li'Coming’s initim entry into the gas 
turbine field and Franz’ dcsclopment 
group had to start from scratch with 
limited test facilitics. 

Hciweset, some industry experts feel 
that while the T38 has teen designed 
quite nciir its ultimate, the Lycoming 
engine has quite a growth potential left. 

General Electric T38 mrsigners took 
the opposite path from Lycoming on 
ail three of the points previously men- 
tioned as novel for the T33. T58 
jjovver takc'-off is from the rear, its 
compressor is pure axial-flow, and its 
combu.stor is not onlv straight through 
but. as designer Ilofcmison says, "vv.is 
purpo.selv made longer than nccessarv. 
About the onlv point of agreement fac- 
tvvecn the engines is their common use 
of the free power turbine principle. 

But. as their aims were similar, it is 
interesting to contrast the results. 
Higher Compression Ratio 

Verv likely the sii|UTl.itive perform- 
ance claimed for the ITS helicopter 
version, the -32 weight to hp. ratio as 
compared to the 'Fis’s .36 and the .66 
specific fuel consumptinii at cruise com- 
pared to the 1'33’s -71, comes from the 
GF. compressor which not only has a 
higher compression ratio hut obtains 
this with decidedly less weight. 

Iloncvcr, GK has had to go to va- 
riiible stator blading to obtain this vvitli- 
mit surge so these gains have been 
iivade at the tost of iiierrascd coni- 
plcxitv in both the eom]3tcssor and 
the control svstem. Main reason for 
the v-atiablc stator blading is to allovs' 
the compressor to rebalance the aiivount 
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of pumping between the first and last 
stages as the rpm. is varied- Without 
variable stator blading a compressor 
correctly designed for the high end of 
its rpm, svil! tend to hav e its first stages 
overpnmp air into its latter stages, thus 
choking the latte: stages. Tnen this 
effect will work back and stall the first 

Because Lycoming splits its com- 
pressor between an axial front portion 
and a centrifugal tear portion the com- 
pressor is better matched to itself 
mainly because the centrifugal rear 
last sta|e is not so sensitive to how 
miitli air the forward stages push at it 
Greatest Difference 

Next to the compressor, the greatest 
difference between the two engines is 
in engine length. Tin's is another way 
of saying that their air-flow paths are 
radically different. W'hilc GE choose 
the conventional straight through flow, 
Lycaniing looped its combustor flow 
through two 180 degree turns. Lveom- 
ing claims that despite tliis somewhat 
tortuous excursion their combu.stor 
pressure drop is lower than anv other 
known design. But both firms have by 
their claims achieved long enough com- 
bustion paths so that the temperature 
profiles at their turbine blades are well 
distributed. 

Lycoming says it is the evenness of 
its temperature profile which has al- 
lowed it to raise its turbine inlet tem- 
perature to 1,375F and boost the engine 
output during development. 

As for the power output shaft loca- 
tion, both companies admit it is too 
early to tell what the customers, par- 
ticularly in the case of turboprops, 
finally will want. Lycoming put the 
shaft where it will be handy to hang 
the prop. GE’s intended shaft con- 
figuration with the shaft running for- 
ward alongside the engine (witli an 


CUTAWAY slicms the clever Row path of T53 turbosliaft. Note how ccnbifugal last 
compressor stage throws air out into the doublc-rcvcised-Row combustor; how compactly 
the two turbines arc tucked hack up inside the conibiutor. Good factor mechanicallv about 
configuiatioii is that gas generating rotor is very' short: the compressor-driving turbine is 
not separated from the last compressor stage by tlic usual in-line combustor. 



KAMAN HOK with T53 sliown here will start ground nm-up next month. Bell XH-40 
will follow ill October. T53 installation will allow Kaman to employ HOK rear fuselage 
space and doors w'hieh formerlv were used up bv radial piston engine for litter handling. 
Lycoming points out locab'on reqm'rcmcnt of l‘$3 power takeoS is similar to that of 
turboprop installation. 
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undiscloicd »oight penalty) n-il! per- 
mit an offset air intake after the fashion 
of the Allison 501. 

Ill trying to compare tiirboshafts 
that ate still under deielopnicnt, one 
must not merlook possibilities for 
future grow th. 

The 1'53 illustrates this. 

In July 1952 the Army awarded the 
Lycoming Disision of Asco Maimfuc- 
turiiig Ciirp. a contract to dcscliip a 
600 hp. engine to mate with its Xll-dO 
helicopter. 

Less than one year later the T55’s 
horsepower was upped to 720. This 
is the maximum hp. which the Bell licli- 
copters can absorb. 

'This past June the T5i’s rating 
again ssms increased to the present 825. 
Unis the T55 has litcralfv outgrown 
the vehicle for which it was intended. 

Lvcoming sass the next jump will be 
to 960 hp. All of these increases have 
been jctomplislied b\- raising the tur- 
bine inlet temperature. I' lirther engine 
modifications (which will both increase 
the temperature and alter the engine 
for increased weight flow) arc planned 
to bring the l'5s first to 1,200 lip. 
then culminate with a 1,-100 hp. T55. 

Once a new engine is finallv "on the 
shelf.” new airframes soon follow, 
\\'ateh for the new airframes that will 

be built around the T5> and its com- 
petitors. 

Bureau of Standards 
Checks Gases Data 

A substantial contribution to the new 
science of gas dsnamies has been made 
by the N'iitional Btireau of Standards in 
a series of measurements of the speed 

The Burcaii's work has |>rovidcd new 
information on the elianicteristics of 
gases under non-e<|uilibrium conditions, 
tspifiod by those behind the strong 
shock wasc on the nose of an ICBM. 

Priinars- ralnc of the data will be to 
aid com]Mrisrms of ipiopagation theories 
based first on the assumptions of eqni- 


New Helicopler Records 

Washington-U. S, Army last week 

• H1.9 mpli-overalOO-kilomctcicomse, 

• H6 miih. oscr a 500-Vilomctci coiiise. 

• 132.6 mph. over a l.OOO-kilonietci 

11ic marks were set by a Sikorsky 11-34 
and were timed by the National Aero- 
iioiitics Assn. Russia claims to have flown 
a helicopter over the 500-kllomclct course 
at 116.3 mph. 
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Mirror 


.kirmau of Strategic Air Couiinaiid shines 
28 ft. high tall of B-47 six-|et bomber and 
is iiiiitored in its high gloss. Shine adds 
several oiilcs an hour to speed of 600 mph., 
3.000 mi.-Taoge bomber. 

librium, and second on the current con- 
cepts of gas kinetics. 

The NBS work was supported in part 
by the Office of Nasnl Research. M. 
drctnspaii of the NBS sound laboratory 
conducted the investigation. 

Republic Expands 
Titanium Production 

Cler-eland, Ohio-Republic Steel 
Corp. will expand its facilities at Canton 
and Massillon, Ohio, fur the melting, 
prcpiiration. forging and research of ti- 

Thc S8 million program will in- 
crease Republic's ingot output of ti- 
hmium and titanium alloys to about 
12 million pounds a r ear. 

C. M. Whitt, Republit president, 
Slid the expansion jirogram is exixicted 
to be completed in the autumn of 1957, 
with its initial phase being completed 
this fall. It is corcrcel largely bv a cer- 
tificate of necessity granted bv the 
Office of Defense Mohilixatioii permit- 
ting accelerated depreciation of the new 
facilities. 

Currently, about 95% of U. S. ti- 
tanium production is going into military . 
aircraft, altliuugb it is being u.scd in- ' 
creasingly in such industries as civilian j 
aircraft, chemical, marine, food proc- | 
essing, pliarmaceuHcal, atomic power, 
electronics and petroleum. 1 



Here is the versatile 
Pastushin Slug Rivet 
that gives absolute 
Fluid-Tight 
Construction 


The Pastushin fluid-tight slug rivet seals automatically. 
The exclusive fluid-tight seal is accomplished by the 
extrusion, or flow, of the .004 wall 1100 aluminum 
alloy sleeve into possible leak areas of the hole when 
the rivet is expanded during driving. Positive sealing 
is accomplished without the addition of foreign seal- 
ing agents. 

Because Pastushin Slug Rivets do not have preformed 
heads, uniform flow of rivet shank materia] in the 
flush head and upset end is assured during the driving 
process. 



PASIUSHIN REPLACEMENT Rivns: For production 
or field maintenance, three types are available, 
Jacket, Washered, and Washer-Jacketed. Uke 
the slug rivet, they are fluid-tight.have full rivet 
strength and ore easy to install with conven- 
tional toots and methods. 


PASTUSHIN Industries Inc. 

S651 WEST CENTUtT SOULEVAID. lOS ANCEIES. CALIFORNtA 
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-fSsni FLY WEATHER-WISE- 

These weather (terns prepared in consultation with the United States Weather Bureau 

BAROMETRIC FORECASTING 



FORECAST: Dependable Performance with MOBILGREASE AERO 

In any weather, wet or dry, lioc or cold— quick, accurate 
control response . . . vital factor to safe flight . . . can be 
assured by proper lubrication witti Mobilgrease Aero- 


Fox- Top Flight Performance . . . 


Make it 

Leader in Lubrication for 90 years 


Mobilgrease Aero General Purpose, witli a temperature 
range of —40°?. to 275°F., is recommended for normal condi- 
tions to help assure instantaneous reaction of ailerons, rudder, 
trim tabs, landing gear and other important controls. 

Where low temperature conditions prevail, use Mobilgrease 
Aero Lo-Temp. It lias a temperature range to — 65°F. Both of 
tliese top-quality Mobil products ate approved by leading 
aitct.ift m.tnufactuters. Fly weather-wise u ilb MMl.' 





OIL COMPANY, INC., ; 



Simplified Brake 

11iU simplified, lightweight aircnift brake, 
S|iccificd as original cquipaiciit <m several 
new commercial and inilltari aircraft, con- 
tains about 200 fewer parts tban brakes of 

the 'mamifacturcr, Avia^n 'Products Div., 
Goodscat Tire and Rubber Co. llie new, 
diK-h-^ unit also gives up to 50% iimre 

the brake docs not requite individnal lin- 
ings. and is sim|)lc to assemble and disas- 
semble, maintenance costs ate lednced. 

Plant to Turn Out 


Color TV Monitors 
Retlstono’s First Moments 

Closed-ciraiit color tdci-ision lias 
been used siicccssfiilly to monitor the 
first few seconds of a Redstone missile 
launching at the Army site of the Ait 
I'otces Missile Test Center at Cape 
Can.it cral, Fla. 

Several TV cameras were mounted 
on top of Ihc firing hloekliousc at ap- 
pioxiiiiatcly 100 yds. distant from the 
laiintliiiig pad, and were focused on tlic 
tail section of the 60-ft. ballistic twin 

Monitors inside the blocklinusc gave 
observers a closcup of the flasli and 


flame color during the critical stage of 
the launching. 

Black-and-white 'IV has lone been 
used in this kind of work, lliis in- 
stance is the first wlicrc color, closed- 
circuit 'IV lias been put to work use. 
'llic equipment was standard General 
Electric units dci’elopcd at the com- 
pany's Electronics Park, Syracuse, N. Y. 

Japan Builds Jet 
Engine for Trainer 

Tokvo-Japan has built a JM axial 
flow jet engine, a major step toward 
manufacture of its own jet planes. 

Tile engine was made by the Japan 



New G-E lamp helps keep dark-adapted pilots 
from "blinding nut” when lightning flashes! 


Guidance Systems 

.Miniicapolis-lloncywcll will build a 
new S-t million facility for the manu- 
facture of inertial guidance svstems at 
Pinellas County International Airport 
near St. Petersburg, Ma. The company 
is the third major avionics company 
to announce Moiida faciliti' plans in 
recent months. (Sperri-Rand and Gen- 
eral Electric arc tlic other two.) 

Construction of the new plant will 
start iinmcdiately and production is 
expected to begin carlv in 1957- The 
iicwv facility will prdvidt 208,000 sq. ft. 
of flour space and is expected to 
employ 1,500 persons by mid-1957. 

Contract for Brooklyn 
Engineering Center Signed 

Pdlytcclinic Institute of Brooklyn 
signed a contract with J- Barney 
Ccirp. of New York to coordinate and 
siipenise the conversion of American 
Safety Razor Corp. plant to a scientific 
and engineering center for tlic school, 

Brooklni Pohtccliiiic bouglit the 
|1U|C industrial jihiiit in 1954 for S2 
iiiiTlioii. Estimated cost of the coni'ct- 
sion is between SI. 5 and S2 million. 


Makes insUments easier 
to see... designed to 
redute refletted glare 

General Electric's new #4589 Lamp 
comes 10 ihc rescue when pilois suffer 
temporary loss of night vision. In after- 
dark flying, a pilot’s eyes arc adapted to 

crafi- ^e sudden brightness of lightning 

acute hazard to himself, his passengers and 
his aircraft. 

Now, in such emergencies, pilots switch 
on the new General Electric #4589 Lamp 
and get a light of high imensiiy— making 
insirumems easy to read. Afterward, lamps 
are dimmed for pilots to regain dark adap- 
lation. The beam pattern is designed to 
coDccntralelightonihc insirumeni panel, 



C^£USNLm/>—CsfUrMi//ifM/crtfmr/ti<^uari. 


thus minimizing reflected glare froic 
windshields, windows and canopies. 

panel floodlighting in stratosphere flying. 
Your General Electric Lamp Dislributoi 

and other G-E lamps for aircraft lighting. 


^Ogress Is Our Most Important Protfuct 

GENERAL®ELECTRIC 
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Fixed prices for cquipin 


e-work 8. 


a lol of 


An<l for IMO sound reasons: They reduce the costs invoiveci 
by fifty percent and they can cut lurnarounti lime in half. 

Whittaker instituted flat rates for re-work jobs a year apo and 
in the intervening months the program has proved a definite 
success both for the Southern California valve company and for 
Whittaker customers who have had the foresight to accept the 
cosl/linie advantages offered. 

Re-work falls into four general classifications: (I) work 
required under the label of ^‘customer responsibility" because 
of damage, improper installation, etc.; (2) re-work necessary 
under vendor responsibility, i.e., improper assembly, failure to 
meet customer lest, etc.; (3) regular overhaul; (4) e ‘ ■■ 


of course, applies 

only 10 jobs designated customer re- 
sponsibilily. Under vendor r^onsi- 
bitiiy no charge is involved, while over- 
haul jobs fall within a dilTerem caie- 

* /lie Whittaker flat rate program - 
like others in (he industry — was under- 
taken to eliminate the costly, time- 
wasting paper work demanded by re- 
work orders that require scp.-irale price 
quotations on each job. 

Whittaker experts tell me that a $5 
re-work order can consume SS5 worth 
of clerical time and pile up more paper 
work than that required for a lObO- 
piece order of new valves! 

And time wasted in the paper mill Ls 
lost not only to Whittaker, but to the 
customer as well, for widening gaps in 
smooth delivery flow arc hard to fill. 
’ a typical example wherein flat 




jr delivei 


tchanic damages 
render responsibility” 


The p> 


<hich a 


checking, acccpis the rc 
decs the units returned 

On receipt, the vendor 
diateiy the responsibility 
notifies the prime whir‘ 
sponsibilily and asks fc 
tions, thereby setting Ih' 
high gear. 

Problem No. One a 


quote until he gets into the re-work 

laborious proccs.s- production control 
materiel control, planning, scheduling 
expediting, transporialion. r" - 


stretched through fo 


alls impiilicmly fo 
Is, with the dela 


a revised configtira 


stretched e 
dor — until .. 
approval -ca 


ay very likely will 
:n further because the ' 
e finally receis 




fix or schedule the required 
production interruption. 

The flat rate program carves the re- 
work system down to a bare minimum. 
In essence, it involves a careful analysis 
of all production units on a historical 
basis-a study in which the primes may 

fair. Sal rate for re-work or 


Flat rate prices are then meliculousi; 
reviewed every six months to keej 

°Triirhia.iiy of the system is Iha 
any prime with aeknowicdiccd rc 
sponsihilily for re-work knows tin 
exact price fur ihc job anil can orde 
the work done with one piece o 
paper and little or no follow-up 
llierehy sluslling llie lime element ii 
half at a proporliunalc suiing ii 


bil!l'y.'\he^re‘n(foTs a^lysirof re- 
sponsibility is almost invariably 

neces5ary“o"ccasia'naUy m nne^nne 
accusations or arguments involved. 

accepted the flat-rate re-work system, 
agreeing to an average rate of about 
50 percent of the original cost. Others 
still prefer Individual quotations, de- 


■’blank check" condiiions. 

Therefo?c'h woiild'appea 
able and l>usmes>.|lkc for 


jet Engine Co. in coopaation with font 
other companies and was assembled at 
the Oiniia pliiit of tlic huji llcavi 
Industries Ltd. Engine will be tested 
sliortiy at the Omiya plant. If testing 
is successful, the engine will be in- 
stalled in ii jet trainer planned by the 
Hefense Agency. 

Honeywell Receives 
Conlract for Jet Study 

.\ctonautical Division of Minneapolis- 
Ilontysvell Regulator Co. has received 
a 5250,000 conttact from Wright Air 
Development Command for study of 
inlet diffuser control mctliods on turbo- 
jet engines, 

Pliasc I portion of contract calls for 
iin IS-month study by Iloncnvell aero- 
dtnamicisfs on methods to assure maxi- 
numi prc.ssutc rccotccy as sliock waves 
fiinn ahead of jet engine inlet. 

Phase II and III portions of contract 
arc scheduled for later award. Time of 
program may extend to five years or 
more, Honct'wcll says. 

Contract calls for determination of 
inlet control variables; relationship to 
other systems and controls; considera- 
tion of electrical, hydraulic, pnemnatie 
and ram air power sources, simulation 
of foregoing conditions on Honeywell's 
analog computer system, and prelim- 
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YF-100 Bows Out 

Deiivcr-Tlic YF-100. prntotviw of the 
North American Suiot Sabre,' made its 
last trip last week, setting a new speed 
record of 58S.95 iiiph. for a flight be- 

The aiiciafi was piloted by Maj. 
Claude E, Good, USAF representative at 
the North Aincricaii plant, prior to its 
delivery to Lowry AFB where it will he 
on display at the Air Force Acadciuv. 

Dcmer run was J61 mph., set in ^19-f7 
by a propellct-drivcn A-26. 


iiiarx’ design studies of control systems 
and power .actuation methods. 

USAF has awarded Minneapolis- 
Iloneyivcll Regulator Co. 54.4 million 
contract to supply more automatic pilot 
svstrmis for hlcDonncll Aircraft's 
F-IOIA Voodoo. 

Contract brings tobal Honcnvcll or- 
ders for MB-1 autopilot for Voodoo to 
510 million. Company also has ordas 
totaling approximately 528 million to 
siipplv MB-5 autopilot to North Amer- 
ican's F-IOOD Super Sabre. 

Avro, Orenda Buys 
Government Tools 

Toronto— .Avro Aircraft Ltd- and 
Orenda Engines Ltd., Toronto, have 
bought about S18 million of govem- 
ment-owned machinery and equipment 
for their factories at bfalton. in subur- 
ban Toronto. 

Avro bought machine tools and 
equipment for 55,7 million and now 
oivns the entire plant and facilities 
wlicre CF-100 and CF-105 jet fighters 
ate in production. Orenda Engines Ltd. 
bought equipment for S12.9 million 
and now owns virtually all facilities at 

Garrett Develops New 
CF-105 Heat Exchanger 

A new heat excliangcr for tlic cockpit 
cooling system of Canada's supersonic 
delta-wing figlitcr. the CF-105 has been 
developed by the Garrett Mfg, Corp- 
of Canada, Ltd. Tlie unit is one of the 
largest stainless steel components ever 
mamifjcturcd for aircraft use. accord- 
ing to AiReseatch Manufacturing divi- 
sion, Los Angeles, producers of the heat 
exchanger. 

AiRescarcIi says it uses vaciuira braz- 
ing to make the heat exchanger core to 
provide completely homogenous bonds 
and to assure the removal of all impur- 
ities, the principal cause of air con- 
tamination and leakage. 

The heat exchanger is part of the 
complete air conditioning and pressur- 
ization ststem being made by AiRe- 
scarch for the CF-105. 
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DUALEX AIRBORNE selective calling system can provide 100.000 or more codes, pctiiiiU use of airline fliglif nnuibct or airplane rcgistni- 
lion number, instead of arbitrary alphabetical code which requires master directory. Airborne unit (left) and ground control (right! 
shoviii have 10,000 code capacity hut can be increased by factor of 10 or more witbont weight, sice penalty. 


Dualex Selcal Bid Offers 100,000 Codes 


By Philip J. Klnss 

Diiuk-x, ii nc« tyix of ''scqucntiii!" 
sikctivc calling svstcin, tapiblc of pro- 
riding 100.000 or more calling codes, 
is making a Strong bid for Air I'orcc 
adoption as a competitor to tlic Mo- 
lotoUi-dcrclDpcd sclciil system now be- 
ing installed br several airlines. 

’I'wo major airlines reportedly share 
tlic view lic1d in some USAl' quarters 
that the new sequential type selcal 
offers greater opcr.itional flexibility. 

I lie Oualex svstem can also perform as 
a poor man's data link. It is mannfae- 
tiired hv Bell Sr Gossett Co.. Morton 
Groic. 111., 'under license with tlic 
Dualex Corp. 

Dnalcx’s incrcirscd operational flexi- 
liilitv stems from tlie fact that it is a 
digital system and can proiide 100,000 
or more different codes, compared to 
llic 2,970 codes now available in tlic 
Motorola svstem ivlhcli «-as adopted for 
airline use by Aeronautic-j] Radio. Inc- 
(Ariiic) more than two years ago. 

Call Numbers 

With the present Arinc selcal system, 
each airplane is assigned an athitnry 
call code. 'I'o contact a fliglit crew, a 
radio operator must first dctcnninc 
which airplane lias been assigned to 
that flight and its CAA registtation 
number, and then look up in a master 
directory the call code assigned to that 
aircraft. 

Dualex system, on the other hand, 


permits assignment of c.ill codes whicli 
arc idcntiral to the aircraft fliglit mnn- 
ber. Thus a United Ait Lines radio 
o|)crator seeking to call U.AI. fliglit 
No. 600 would merely transmit the 
nuinhet 600. preceded by a two-digit 
number which identified the airliner 
as United fliglit 600. tatlicr tlian TWA 
or American fliglit 600. 

|•'rolll the Air foree's iicMi»int, a 
sequential type selcal provides suffi- 
cient codes for its tlioiisancis of air- 
craft and will perniit it to assign a 
numerical call code which cotrcspimds 
to tlic last five digits of each airplane's 
registration iiumbet. 

.A eomixirison of tlic principles of 
operation of Dualex and the .Anne scl- 
cal systems proiidcs a better niidet- 
rhmdiiig of tlieir fciturcs and liinita- 


Bchind the Name 

Dnatex Corporation, which has li- 
censed Bell & Gossett Co. to produce 
its sequential selective ealling sistein 
and an airborne tc1eK|ic svstem cni- 

Janies Rivrkce, retired Navy eaptain w hii 
developed the basic tecbniqiic. I'lie cor- 
poration gets its name from tlie first tw-n 
letters of the last iianics of its three 
owners: lames DUrkcc. Fred .-Vl.hcrtsoii. 
and Carl V, EXselson. 


• MotoroIa/.Arinc selcal, 

0|)cnitcs by transmitting two conscc- 
iitii e )>ul.ses. each of which contains two 
tones (fteqncneics). Twelve difictent 
tones, ranging from 512.6 to 977.2 
ci'cles per second, each arlritrarily iden- 
tified hv a iclter (A through M) ate used 
to make up the call codes. Thus a call 
code AG-M. means that tones A and G 
are transmitted simultaneously for ap- 
proxmi.itcly one second, followed by an 
0.2 second pause, followed by trans 
iiiittal of tones h and L. 

Call codes normally arc assigned to 
an airplane on a |>erni:ment basis by oul 
filling its airborne selcal receiver with 
four reeds, each tuned to one of tlic 
tunes ill its assigned code. To change 
the assigned cotfc requires a change of 
reeds in the airborne selcal receiver. 

• Sequential (Dualex) selcal. 

Operates by tran.smitting a string of 

tonsccuti'c pulse-pairs, with c-acli pulsi- 
eonsistiiig of a single tone selected from 
one of seven available. Of tlie seven 
tones, two arc used only in the first 
])iilsc of tlic pair, while tlic remaining 
file arc used only in the second pulse. 
Together the combination can define 
any mmtber bctwcai zero and nine. 

To ilhistmtc Dualex operation, as 
Slime that each tone is identified by 
nimibcr. i.e,, T,. 1';, . . . IV If it is de- 
sired to transmit a number between 
zero and four, tlie first pulse of the pair 
will Use r.. If a number between fiic 
and nine is to be tnmsmittcd, the first 
pulse will transmit T,- The second 
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pulse tone indicates wliich number in 
the zeto-to-four or fivc-to-ninc group is 
desired. For example, a pair of pulses 
consisting of tones T, and T, might 
indicate tlic number Zero, Tones T, 
and Ti correspond to tlic number One, 
tones T= and T> to number Five. 
Two-Digit Transmission 

To transmit a two-digit mnnbcr like 
15 it is only necessary to transmit two 
pulse-pairs in sequence (T, and T, fol- 
lowed by T- and T,), To indicate a 
tlirec-digit number, a tliird pulse-pair is 
added to the message. In Dualex there 
is no pause between successive single- 
tone pulses in a pair, o: between pairs. 
\ five digit number is ftansmitted in 
about two seconds. 

A Bell & Gossett official says llictc 
is no theoretical limit to tlic number 
of digits that can be added to a selcal 
message. Each digit increases tlic num- 
ber of mailable codes by a factor of 10. 
riic code capacity of the ptcsciit Arinc 
svstem e.m be doubled or tripled (to 
5,9-fO or 8,910 codes) by adding an- 
other 12 or 24 tones and reeds, but it 
still falls considerably short of the Dua- 
lex capacity. 

Poor Man's Data Link 

By adding another digit selector on 
llic pilot’s Dualex code selector (see 
plioto, p. 70) and hvo small parts in- 
side the equipment, the number of 
Dualex codes is increased bv a factor 
of 10, Bell & Gossett s.iys. ' 

By adding one more digit selector 
tlian is required to proi’idc tlic ncccs- 
vaty nimibct of codes, and a small fnne- 
tion control unit, Dualex can serve as a 
ground-air data link system. This cn- 
.iblcs tlic ground radio operator to 
transmit up to nine different instruc- 
tions, questions, or command controls. 
I'or example: "W'hat is your altitude,” 
or ''\\'h:it is your estimated arrival 

If a ground controller wanted a re- 
port on the altitude of Amcric-.m Air- 
lines flight 215. it could address a six- 
digit message to the airplane- The first 
two digits would identify the plane as 
.American, tlie next three digits would 
be ''215” and the last digit would light 
:m indicating lamp marked "Report 
Altitude.” 

This dab link featuic also could be 
used in connection with the ait tniffit 
control transponder to enable a ground 
eontroilcr to select automatically tlic 
particular code vvliich tlic transponder 
ti:msniits. 

Other Advantages 

Bell & Gossett oEcials report that 
lecent USAF tests liavc confirmed otlier 
theoretical advanba|cs of tlie sequential 
type selcal system, including: 

• Slore powerful: In the sequential sys- 
tem full power (100% modulation) 


t-an be applied to the single tone in- 
stead of being split between two tones 
as ill the Motorola system. 

• No false Iriyering: .Approxiinatelv 
half (1,458) of tlie present 2,970 -Arinc 
selcal codes ate, theoretically at least, 
subject to possible false triggering from 
intcrmodiitition cre.itcd liarmoiiics- 
Tlic use of single tone transmissions 
in the sequential system eliminates 
this problem. Bell & Gossett officials 

Weighs 22 lb. 

llic airborne Dualex unit, witli dual 
channels and 100,000 code capability, 
weighs about 22 lb. including the digi- 
tal selectors wliicli einible tlic pilot to 
set up any desired call code, lliis com- 
jxirca ivitli a weight of about 15 lb, for 
the Arinc unit. Botli come in short 
4 A TR size eases. Dualex airborne unit 
is completely transistorized. 

Dualex system has been advanced by 


Compton, Calif.— Skvsctccn, N'orth- 
rop .Aircraft Analicim Oii ision’s optical 
radar plotting system, in a demonstra- 
tion reccntlv plotted all air traffic in the 
Los -Angeles liasiii. The sliow was put 
on for a group of military and C.-AzA 
officials, llio (2.A.\ has evinced interest 
in Skiscrccn's possible applications for 
en route and close-in air traffic control. 

rlic demonstration was held in the 
Air Direction Center of tlie California 


Bell i' Gossett at a time when several 
U. S- airlines, including Pan American, 
United and Delta, are lieavily commit- 
ted to the .Arinc system. Several .avion- 
ics manufacturers, including Motorola, 
Collins :md Beiidix Radio, arc in the 

If the Air Force should adopt the 
new sequential type selcal, and there 
are indications that it might, the move 
could affect tlie airline selcal program. 
Under the Civil Reserve .Air I'leet 
(CR-AF) program, a sizable number of 
airliners are outfitted to permit their 
immediate transfer to the Milibry Air 
Transport Service (M.VI'S) in event of 
national euicr|eiicv. If these aircraft 
were outfitted for sequential type .velcal, 
some airlines might decide to adopt it 
for flcctvvidc use, :i spokesman foi 
AmcriCiin Airlines says. 

However, for tlic moment, Arine 
spokesmen say they have no plans to 
switch horses midstre.im. 


Air National Guard's 14Stli .Aircraft 
Control and AA'arning Sqdn. .As Ski- 
serecii (,AA\' Jan. 9 p, 49) projected 
aircraft positions on its translusecnt 
area map, a conventional radar cun- 
solc-to-transpiircnt screen via operators 
and telephone pint was made simul- 
bncously. 

Operating Skysercen were three .ANC 
airmen, checked out on the device in 
50 min. prior to the demonstration, 



SKYSCREEN CENTER backgioiuid piojccis position of radar tracked aircraft oil easily-read 
screen at left. Old iiietliod of plotting w-ith me of vertical tiansparcnt board is sliow-n al 
tight l>einonstTatiun showed Skysercen faster and mute aceiirutc. 


Skyscreen Plotting System Shown 
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NORTH AMERICAN’S 
Columbus Division 



Provides OHIO Opportunities 
For Experienced ENGINEERS 

In Columbus, thousands of professional people have found 
a city that satisfies an educated way of life. Columbus offers 
fine centers of learning and cultural opportunities. 

At North American's Columbus Division, many of these 
people work on the completely sufficient, young but proved 
engineering team dedicated to one of aviation's greatest 
challenges — the design, development and manufacture of 
North American's Naval airplanes. 

The highly regarded FJ-4 FURY JET is a "concept-lo- 
llight" Columbus Division product, and stability from asso- 
ciation with North American Aviation, the company that has 
builtmoreairplanes than any other in the world . , .compose 
a career opportunity worth investigation by any engineer: 

A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS: 

Aerodynamicists, Thermodynamicists, Dynamicists, Stress 
Engineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Elec- 
tronic Engineers, Wind Tunnel Model Designers and Build- 
ers, Power Plant Engineers, Research and Development 
Engineers, Weights Engineers. 

For the Full Story On Your Ohio Future, Write Today; 

Mr. ]. H. Papin, Personnel Manager, Depart. S6AW, 

North American's Columbus Division, Columbus 16, Ohio. 


lioRTH American Aviation, inc. 

COLUMBUS DIVISION 



vvliilc 3 truintd team of si\ men oper- 
ated tlic present S}Stcm. 

Heart of Sk\scrccn is Ravfax, a pres 
cnMtioii system in'oKiiig a cathode 
ray tube uliidi can accept radar beam 
and (lata from any distance by am 
means of communication which can 
catrj- Immaii \oicc, III', \'HK. UHT 
radio or land telephone lines. 

The CRT. a Kvin. model, is in the 
head of the Skysctccn. The radar be'.mi 
sweep, blips and clutter arc projected 
downward through a beam splitter onto 
a Iciisc. llic bciim splitter eliminates 
the local |cogtaphic clutter from moun- 
tains, Imildings. etc. It leases the aii 
plane echo pass on to a Icnsc vvlicre 
the operators can place a spccialh di' 
signed glass chip on the cclio pmjet- 
tion. This eliin gives airplane data In 
its color, whicli is projected onto the 
screen by its direction and a scries of 
mimiscis and dots. 

Northrop thinking on Skvscrccii’s aii 
traffic operations is that a large control 
center, with a tianslncciit map of the 
area under the parHciilar center's con 
trol, could make use of a number of 
radars placed along airways, each radar 
having its Skysercen projector. M'ith a 
number of operators niosing chips at 
ixich Skysercen. and Skvsctceiis cos'cr- 
iiig the entire airsvays route ss-stciii. 
cvcr\ plane in the control center’s cog- 
ni/»m«' would be seen easily on the 
large area nia|). 

Provisions can be made for addcil 
information transfer to flic screen, such 
as height finder rarhir presentations on 
scales above the map. cither b\’ anothci 
cliip or symbohealb-. 

Other Systems Studied 

Marriages between the Skvsereen pm- 
jeetion system and \ arions other avionic 

study l>\ Northrop and the military. 
Presently, it is envisioned that Char- 
actron tube ])rcscntations as used in 
S.\G1! can he .sueccssfullv projected, 
the characters being replaced by addi 
Honal information presentations on the 
marker chips. Northrop engineers also 

eiifcitions c.mnot be married to Skv- 
scrccn ijrajcctinn of problems of data 
transmission from radar to Sksscrccu 
tube. 

Rc-Json for the Rasfas installation is 
that eiirrent users of Sks sctcen ate mili- 
tary installations where the unit's 
portabilits’ counts. Some 60 has-c been 
delivered to US.M', with the Navy now 
iiislalliiig one at Norfolk, \'a. ,\n earlier 
unit Imd Ijccn borrowed b>- the Nan 
and installed at Chesapeake Bav. for 

Sksstteeu’s radar pickup also hookv 
lip carls- warning radar pkiiics to -Mr 
Dircetion Centers, again through Rav- 
fa\-' ability to transmit its data over 
varied channels. 
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S0]ELECTROniGS 

fHllrHI 

a OiWsisn of Slowarl-Worntr Corporation 
1300 No. Kottoor Avo„ Chicago 51, III. 


WARM WELCOME 

Stewart-Wamer Electronica today detects the presence of high- 
performance aircraft, identifies it as friend or foe and can provide 
a warm missile welcome in an instant. 

Research and development at Stewart-Wamer Electronics have 
produced these advanced systems. The program is still expanding, 
as are the opportunities for the exceptionally well-qualified engineer. 

Today as yesterday, Stewart-Wamer Electronics safeguards our 
skies with tomorrow's planning and production. 





This"Electrical Memory” switch is a 
completely new concept in switching 
remotely controlled circuits 


resistance to high temperatures or 
sealed against environmental changes 
and exposures. 

Whatever you want in a precision 
switch, MICRO SWITCH Can supply it 
— with a reliability and long-life per- 
jmplicated aircraft control panels, formance in keeping with rigid air- 
irbome and other computer devices, craft requirements. MICRO SWITCH 
ind other types engineering service is st your nearby 
branch office— as close as your phone. 


This new micro switch switch as- 
sembly will simplify and revolution- 
e basic circuit desigi 


of remote control equipi 
This new switch is typical of the 
manner in which micro switch engi- 
neering, a pioneer in the precision 
switch field, has been meeting un- 
usual aircraft design requirements 


MICRO SWITCH 




Gunnery Trainer Attaches to Simulator 


A new flexible aerial gunnery trainer, 
employing a telci ision pickup and pto- 
lection system, can be attached to any 
niodcra flight simulator. Developed by 
the Rhccm Manufactutiiig Co., the 
sistem projects a hitgcf iiuiigc on the 
inside of a large spherical screen siir- 
foiinding tlic sinuilator cockpit. Visible 
horizon is established by a hani- 
sphcricjl pmjcctor mounted at the top 
of the spticte. 

Directed by intersystcin conipntors, 
the trainer com’crts aircraft iiishiimcnt 
signals from the flight simulator into a 
visual displar containing air and ground 
targets and sky and earth effects. Es- 
•tet spatial geometric rchitinnships be- 
hvccii fighter aircraft and target ate 
dcpictcd- 

’i'hc trainer conhiins a complete 
weapons scoring system designed to 
accommodate present and fiitirrc lire 
control systems for grmnery. rocketry 
and bombing- Draamic inputs from 
the fliglit siinnlator enable tlic comput- 
ing sight system to track the projected 
target image; the built-in scoring dcs iccs 
automatically register the tracking and 
firing proficicncs of the pilot- 

immediate detection and corrcctioir 
of errors in bctics nr operating pro- 
cedure is asailablc at the instructor’s 
console, resulting in a iiigh-traiisfcr 
of learning from instructor to stu- 
dent. The coasolc contains trainer 
operating controls, target course gen- 
erator controls, system cahhration 
chock controls and an interphone svs- 


tem for communication with tire stu- 
dent. It indicates sighting and ranging 
accuracy, triggering time, rounds fired, 
number of hits, and other data needed 
for instant evaluation. Except for snclt 
factors as vibration and acceleration 
forces, the system closely simnlates 
fnic flight conditions. 

The system, called the I'-l 51 Visual 
Eixed .Serial Gnmicry Trainer, can be 
attached to any modern flight simulator 
with minor mridifications. These niainlv 
arc confined to installation i>f data pick- 
off devices on certain conipiifcr ele- 
ments. Any fire control sysh'm whicli 
operates from dynamic forces produced 
by the aircraft and/or space incasutc- 
nieiits produced bv radar, can Iw em- 
ployed in the system, assuming 
compatibility with the ehoscit simula- 
tor cockpit arrangement. Radar and 
visual data nill correspond in space 
position at all times bccattsc the source 
of target position data is common to 
both. 

Need for a sisnai siimrlation device 
for training lighter pilots in the op- 
erational use of disturbed reticle type 
gimsiglrt was establislicd bv the Air 
h'orcc Operational Scnicc back in 1948. 
Ill 1950. k\'riglit Air Development 
Center prepared a comprclicnsisc siicci- 
fie.ition cmcring tire technical require- 
ments of sucli a desice. Soon afterward 
Rlietm was awarded a contract to de- 
velop the fixed gnnnerv trainer under 
tlie tcclinieal direction of \\',\DC. 

■I'hc trainer originally was plamicd as 
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When all the shouting is over and the last 
campaign speech has been made, isn’t this 
what all the struggle is really about? 

You and your neighbors ai’e going to march 
to the polls November 6 and settle things the 
American way. 

Not by fists or by force, not with a penalty 
if you don’t vote, or the secret police checking 
up to see if you did. 

You’ll vote because it’s the thing to do. 


Vote as you please, of course — but vote. 

Vote for the party and the candidates you 
honestly believe will represent you best. 

But also vote because you believe in this 
democracy of oui’s and you want to keep it 
the way it is— a country where you can have 
your say and nobody else can say it for you. 

Everybody you know 
wiD be there. 

We'll see you at the polls. 


VOTE NOVEMBER 6th! 




a completely integrated system contain- 
ing. in addition to visual elements, a 
minimum simulation cockpit .and aero- 
dynamic computers of simple nature. 
This trainer was intended to simulate 
ppieal pursuit path gunnery attacks 
only, "athout concern for other pliascs 
of aerial combat- But .is the program 
progressed it became apparent that the 
usefulness of both the night simulators 
and the gunnery trainer would be en- 
hanced it tlie trainer were designed as 
a visual attachment for modem train- 
ing ststems- The engineering model of 
the f-131 trainer thus was Msed upon 
flexibility of new design concept. 

After evaluation tests at Nellis .^it 
Force Base at Lis Vegas, a production 
contract for the I'-Hl was issucel to 
Rheem in Januari' 19S6. The trainers 
arc visual attachment devices designed 
spccificallv for connection to tlic MB-5 
(K-100) I'light Simulator in production 
bv Mclpar. Inc., of Alexandria, Va., and 
the Union Switch and Signal Co. of 
Swissvalc. Pa. 

Rhetin is a manufacturer experienced 
in military development programs cen- 



tered about general sinuilation of in- 
flight conditions. During the develop- 
ment of the F-1 31. Rhccm conducted a 
study ptugram vs Inch cstablislicd pre- 
liminary design parameters for tighter 
vs. figh’ter training. 

Other Rhccm projects; 

concept embodying reflected light pro- 
jection system which presents a full 
color image from a three-dimensional 

• A eoniprchcnsis'c visual trainer capa- 
ble of presenting visual effects of take- 
off. traffic pattern nasigation and land- 
ing. 

• ,\ synthesized radar sighting unit lor 
APG-41B r.idat equipment. 


Bcekinan Receives 
Instrument Contract 

Dallas, T'ex.-Bcckman Instruments, 
Inc., of Rietimond, Calif., received a 
contract to install a 5131,310 data- 
liandling system in the Chance Vought 
Aairaaft, Inc., new 53,820,000 super- 
sonic wind tunnel. 

Contract provides for installing in- 
struments vvliidi will measure and re- 
cord data from model planes and mis- 
siles mounted in the 3.800 mpli facility. 
Chicago Bridge &■ Iron Co. recently 
won the contract for constructing the 
trmnel for $2,868,000. 



SHINE BIST 
SHINE lONGER 





AVIATION WEEK. 


EDO CORPORATION* College Point. 




COMMUNICATION 



new airborne 
electronic system 

Engineered for those customers who 
require the finest equipment obtainable 
— Collins new Airborne Electronic 
System is as advanced as the Jet Age, 

A complete package installation in 
communication, navigation and control is 
Lightweight — savings up to 65%, 

Compact — volume reductions of up to 
60%, Efficient — power reductions of 
50% or more, and Modulariied — for 
complete flexibility on any multi- 
engined aircraft — piston or jet. 


more reliable 
less weight 
more compact 
less power 
more flexible 


Top Shelf: Dual Integrated Flight System; 
2nd aheli: dual VHF Xmtrs and Rcvrs, 
dual Selcal; 3rd shelf: Automatic Pilot, dual 
VOR/LOC Rcvrs, SSB HF Rovr; 4th shelf: 
dual SSB HF Xmtr, dual Glideslope Rcvrs; 
6th shelf: second SSB HF Rcvr, ATC Beacon 
Transponder. Radar Synchronizer; 

Bottom shelf: dual ADF, Interphone 
AmpliRer, Marker Rcvr, and R/T of Radar. 



Only Collins offers such a complete 
line of communication equipment — 
VHF, HF, HF SSB, Interphone and 
Selcal. Modularized, transistorized, 
each with an integral, removable power 
supply. The latest unit, the Collins 
new SSB 1 KW tranamitter-receiver, 
will set the new standard in global 


NAVIGATION 

Collins, as always, the leader in naviga- 
tion equipment, brings this new pack- 
age which includes ADF, VOR re- 
ceiver and instrumentation, ATC Bea- 
con Transponder, Marker and Glide- 
slope Receivers, and Weather Radar. 
Representative of Che new lightweight 
navigation equipment is the IS pound 
ADF Receiver buUt to ARINC Char- 
acteristic 530A. 


CONTROL. 

Using Collins control package, smooth, 
Collins tubeless, modularized Auto- 

tation is provided by Collins Integrated 
Flight System — the original: the IFS 
also gives excellent manual flight cun- 



BUSINESS FLYING 



iiig at cabin entrance of the twin engine model. Single-engine model is in hacli|ronnd. Convetsiou uses two Lycoming P-3-K1 engines, 
rated at 170 bp- but engines are inverted and have fuel injection. Air intakes, which take adaantage of ram effect, arc on top of na- 
celles. two to each engine. No tnil modifications were made, but wing structure was sliengthencd. 


Bonanza 35 Converted to Two Engines 


By William Gregory 

Conversion of a single-engine Beech 
Bo]ian/;t 35 to a twin engine model 
using fuel injection, and a l-Liii. high 
iiiieellc with an evliaust sy.stcm dc- 
sienal to add to lift and a gross weight 
onlv 200-250 Ih. oser the single engine 
model, is offered tmninercially by Das id 
C. Peterson of Tulsa. Okhi. 

"There arc about 5.000 Bonamei 
owners." Peterson said, "and if I can 
get 15-20?f of them intcasted in coii- 
sersfon 1 think I can get the cost down 
to aiomid SI 5.000." 

Figures Tentative 

Peterson's esperiinenlal conversion 
model has made a dozen test flights, 
aiul these arc the liasis of the figures 
I’ctcrson quoted. Thew arc still tcnt.i- 
li\c. he emphasized- 

lot of people around tlie airport 
thoiiglit I w as crazv to fly a tw in-engine 
plane svithoiit a rudder.” Peterson saitl. 
"but it handled as well as any plane 
with the iisiia! tail, ^\'hat I've got arc 
two rndders-’’ 

Peterson found in test flights that 
with the left engine, the critical engine, 
fe.ithcrcd and fiie riglit engine at full 
power, stalling speed was 62 mph. 'Hiis 
w-.is with -10 gill, of fuel and only him- 
self in the cockpit. 

,kt wliat he expects will be full gross 


weight— 3,100-3.200 lb.— Peterson said 
single-engine stalling speed would be 
about 6S nipb. 'I his would include the 
iiddition of ts\o 30 gill- fuel tanks out- 
Iroard of the naeelles, as cither integral 
wing tank or tip tanks. Peterson has 
not decide-d which. 

Lift Gained 

Piirt of the reason for the good single- 
engine perfotmanee of the consersion, 
Peterson belies es, is the lift gained not 
onb' from tlie thin nacelle, but also the 
liliiceinent of the c-xhaiist on top of the 
nacelle well forward on the wing, pro- 
viding some thrust iiiigiiicntation and 
a form of bouiidars laser control. 

I'cw structural moclificatioiis were 
made in the expcriinciitiil model, none 
to tlie tail. Web of the wing spar was 
extended from tlie wlieci well out to 
tlie tip to earn the incre'.ised fuel load. 
The wing was' Ixicfcd up to curry tlie 
nacelle, which is on a standard tnbiiliir 
mount. 

First IS in. of the nose cone is I'ihrc- 
flas. iind Peterson wcnild like to use 
l-ibregliis all the w ay to the firewall bc- 
Ciuise of its ccoiiimiy. 

Bi icmoving the- Boiianzai's single 
Continental engine, which was I S5 lip. 
in the 1Q47 model convcrtal. Peterson 
Mved 550 lb. fiiseUige weight, Bee.msc 
of the weight distribution with fuel 
added in the wings, this weight e.iniiot 


be replaced in the fuselage in the form 
of baggage. 

The com etsion allows 1 50 lb. for lug- 
gage and radio and electronic gear in 
Hie nose. 

The two 0340 Lycoming engines 
rated at 17(1 hp., wliicli rc|)lacc the 
Continental weigh about 700 Ih. total. 
This, with the extra fuel, accrnints for 
the difference in gross with the Bonanza 
single engine— 2.775 1b. |>ower loading 
is <}.4 lb. lip. and perhaps less if the 
engines are gaining |)Owct from fuel 

Pe4etson is not committed necessarily 
to a l.veoming ciigiiit. .Anotlicr Con- 
tinental w ciultf be as suitable, he said, 
and he would prefer whieheser manu- 
facturer wcnild agrc-c to supply him the 
engine with the fuel inje-etion modifica- 
tions altc.idv made. 

Ram Effect 

Xcit a great deal of engine modifica- 
tion was ncccssarv for tlic fuel injection 
ssstc-m. Pctcr.soii said. 'Ibe equipiiieiit 
is funiished h\ Simimmds ,\croccssotics, 
liic- Tam town. N. Y- .\nd the nozzles 
arc iilaccd in the intake jiorts of the 

.Mr is caught bv two forsvard Facing 
scoops (111 each side of the nacelle tojj. 
lliis has the adi'antage of a tain effect 
from tlie |)rupcller w asli and airflow. 

Some added luirse))owet may be 
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gained by using the injection systan. 
Pctorsoii has not tested the engines 
with a dsnamometcr, but he has found 
that in full low piteli the engines rated 
at a iii.iximmii 2,700 ipin. will turn 
2,900 rpm. 

Carburetor Eliminated 

Elimination of tlie earburctor trim- 
med six inches from nacelle height, and 
gaining an efficient, thin airfoil shape 
[tom the nacelle was a major reason 
why Peterson chose fuel injection. 
Dropping the oil pan and sliifting from 
a wet to .1 dr\- siimi) also saved iiaecllc 
liciglit. nic nacelles arc aixaut tsvo- 
Ihirds the height of those iin tlie Cessna 
310, which itself gains 12% of its total 
lift from the acrodynanne iiacclles. 

To put both air intake exhaust on 
top of the nacelle. Peterson lias im erted 
the engines. This eliminates a possible 
fire h.Tzard in rcmm-iiig the exhaust 


from llic engine bottom, and it also re- 
duces the engine heating problem. 

I'uel eon.smnption of the conversion, 
which will be called the Super V, is 
about 1 5 gal. /hr. at economy cruise at 
12,000 ft- Peterson said. 

Duration of 6J hi. would jsrovidc a 
range approaching one-stop trans- 
eontinental, 

Top speed is estimated at 220 iiiph. 
Cniising speed, Peterson said, would 
lie between the Twin-Bonaiiza model 
C50 and the Cessna 310, or around 200 

Peterson is chief pilot of tlie Sinclair 
Oil Co. He has taken a yc.ir’s leave of 
absence to handle tlic comersion pro- 
ject. and has formed a Ann called the 
Skv Line Mamifactiiriiig Co., in Tulsa 
to do the work. 

Peterson is sending letters to Bo- 
nanza owners to sound them out on 
eomersion. 


U. S. BUSINESS & UTILITY AIRCRAFT SHIPMENTS 

(January- -juna 1956) 

Aircraft Baitdar‘s Nat Billing Price 


Aaro Detign S60-A . . 


Beech Bonama 

Super 16 

Dias 

Twin-Bonanxa 




'17,418,343.85 


Hello H-391B Courier 


304,476.46 

877,000 

1,800,000 


Piper Super Cub PA-16. . 
Super CubPA-18A. 
Tri-Pacer. 

Apache PA-83 

Royal Gull P-136L. . 
Taylorcreh Model 80 


74,500 

80,000 

59,916,598.15 


581,500 

140,153.60 

'547,185,573,95 


9, p. 64, AW May 86, p. 101, AW May 7, p. 103, AW Apr. 8, ( 
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ALUMTNUM Ciimixiiiv of Aiiicricfi DCA. nose radoiiic, wns gncii a cn&fom intciior designed bs' Hnilcs' Knrl, fnc., Detroit. Piedmont 
Asutiuii, ^^ inst 0 lI-SullH 1 , N. C„ did cmivcrsigii. It includes Intest in indio niid tndar gcsir niid new uses of ninmimiiii in interior. 


Aluminum Dominates Alcoa DC-3 Interior 



FLISHT decl cnbiii wns opened U]i by establisliiiig a cnunlct (left) and putting radio equipment below. Instiinnent panel, willi radar 
esepicee at center, is black .anodtred alnruininn. Markings are elelicd in the natirrat metal color, and engine eontrol krtobs base been 
airodi/cd in differeirt bright colors for identification. Club seat is for jmsenger to vs'atch erew'. Galley Iright) is in the flight coinjratt. 
nicnt aird fabricated of alnruinntn. Work surface is white jibstic W'itb extruded abmiinuin edge. Sink is natural finish alnmiinmi. Lnu'cr 
doors arc anodised black; upper areas are finished in a gold textured sheet. Glasses, china have Alcoa syiisbol marking. 


Plane Builds Business 
Piper Sur^e5' Shows 

A elcfinift picture of tire salitc of .tir- 
plancs to the business man is prenidctl 
by a recent surr ey of Pipet owners by 
the Lock fbivcn, Pit., business plane 
marurfactutcr. 

Brieflv the .survey indicates; 

• Some 85Cf of I'ri-Paccr owners s;ty 
tb;it tlicir business b;is expanded as a di- 
rect result of their ha\iii| an airplane. 

• Increased business is reported by 
5f.5% of twin-engine .'\|)achc owners. 

Returns from the Piper jibiiie users 
show that 95.7% of 'J'ri-P;icer owners 
consider their air]3lane a "must” and 
expect to continue to osr ii an ait|3lane 
in the future. A full 100% ot the 


.\p.iche owners agree on the essential 
role played by their ])Iancs, indicating 
the coniiiuied solid fntiite of this in;ir- 
ket for business aircraft inaiuifacturcrs. 

A valiuible picture of the background 
III the average o«ucr of a 'Iri-Pacet ot 
an Apache is prosided by studying rc- 
)>!ics to the questionnaires collected by 
the factory. 

The ;i\enigc Tri-Pacer onner ha.s 
Ronii 1.6S1 hr., acciiiniilates 517 hr. a 
year. 

Tlic study shows that 72-8% of 
Tti-Paccr owners have their airplanes 
outfitted as Super Custom models svith 
.1 complete line of eoinmunications and 
nm igation equipment. Since putehasiiig 
his airplane the owner teasels s cry little 
sia airlines or on railroads, his total 
time being disided 50-50 bctsscen his 


plane and automobile, 'lire airplane 
gives him an as crage of H miles to the 
gallon, a f;is'or;iblc comparison, costwisc. 
svith the car. 

Tri-Paecr ossiicts ate disided thus: 
Manufacturers, 19.5%; ranchers and 
f.miiers, 10.5%; doctors, 9.15f; airport 
operatots, 9-1%; contractors. 7.9%; 
ssholcsalcts, 5.5% real estate and itssut- 
;ince firms, 5-9%; retail .stores. 5.6%; 
anfomobilc dealers. 5.6%; salcsnsen. 
3.5%; engineers. 3.3%; oil field svork- 
cts, 2-1% and missionaries and other 
church svorkers. 1.8%. Tlie remaining 
16.8% of Tti-paccr operatots cover a 
ss'ide range of business and peofessionni 
interests and also include goscnimcnt 
agencies, fls ing clubs, sportsmen, liousc- 
ssives aisd terited cou|3lcs. 

The average Apache owner has logged 
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PASSENGER cabin has se-Jts nphi)lstcrod with Tnlok designed by Harvey Earl for U. S. Rubber Co. Metallic thread of nluminunt is woven 
into design. Sofa and lounge chairs arc gold, with aluminum' flecks, chib chairs red. Headlining is white, carpet black. Woven 
almnimim wire panel, which is tu left of pbin iwiicl of alnmiinim sheet with Alcoa symbol cutamt, was ptodneed by Tyler Products, 
Clc-vclaud, Ohio, and is aiiodired gold with natunil higli lights polished. Rear bulkhead (right) has television set aud tape recorder inset 
iu alu;iiinimi sheet with tolled stripe Icsliirc. Recessed stripe is black, top surface is polished bright aliimmuin. 



RETRACTABLE glass holders, tilt-out alnmimim bins, sockets for aiudliary tables, arc under rtssewood counter top at window, which has 
built-in sliadc. Gold unodiaed alumimiin extrusion trims shade and edges counter toi>. Face panels ate of textured aluminum sheet. laiva- 
toty counter top Is gold anodiacd sheet, mirror is ahimiinim Alzok sheet. FiJ! length mirror of same niaterial is on back of door. 


4.091 hr. and puts 505 hr. a year on 
his airplane. Commercial licenses are 
held bv 59% of Apache owners, the 
rtmainScr being private pilots. 

Costs of their twin compares favor- 
ably with auto costs. 58.6% of .Apache 
owners report. Breakdown by occupa- 
tion of owners of this twin; Manufac- 
turers and cxecutis'cs, 36.2%; cimtrac- 
lors, 13%-; oil field workers. 8.7%: real’ 
estate and insurance fimis, 5.8%; busi- 
ness distributors. 4.3%; lumbcmtcn. 
2-9%: advertising ^cncics. 2.9%; air- 
port operators. 1.5%: dairymen. 1-5% 
and doctors, 1,4%. The rcniaining 
11.8% have similar wide range of inter- 
ests as recorded for Tri-l’acer owners. 
Only 4% of Apache owners said fhaf 
they do not use their airplanes on bush 


PRIVATE LINES 

Scheduled escorted air tours for pri- 
late pilots to Mexico start Oct. 21, 
departing from Rio Grande Valley !n- 
tcriiatioiial Aiqmrt, Browncsvillc, Tex. 
Current tours arc pkiimed for Oct. 21, 
Nov. 17, Dee. 8, Jail. 12, Feb. 16 aud 
Mar. 16. Write .Avi;itioii Travel Sen icc 
at Rio Gtandc Valles- International Air- 
port for details. 

Leading architects in Pittsburgli acc;i 
were shown a nesv type roof using glass- 
fiber construction by means of a heli- 
copter chartered by Owens-Coming 
h'ibcrglas Corp. .All 20 architects in- 
sited by the firm ;ittcndcd the acri;il 
sales demonstration. 


Pan-Afaryland Airways, Friendship 
-Airport, Md., will supply support main- 
tenance for a dozen Civil .Aeronautics 
Administration planes and a Depart- 
ment of Justice transport plane. 

'lAventy-eight membets of Aviation 
Distributors iS: Manufacturers Assn, re- 
port June sales totaling 55,795,652, a 
22-19% gain o\cr the same month last 


Royal Gull distributorship was 
granted Vcmcll .Aircraft. Daytona 
Beach, Fki., covering .Alabama. Georgia, 
North Carolina. Florida and the West 

Helicopters will be widely used for 
oil hunt in Papua and New Guinea next 
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CLOCK... 
THE YEAR 


ROUND THE 
THROUGHOUT 


LOCKHEED IN GEORGIA 
MOVES AHEAD 


Here ot the world's largest 
integrofed oircroft plant, in 
Morietfa, Georgio — where the 
Lockheed C-130 Turbo-Pri^ 
Corgo plones and B-47 Jet 
Bombers are built — we wel- 
come two new Lockheed pro- 
groms fo Georgia. 

One is our huge new Engi- 
neering Center here at the plont 
and the other is our multi-million 
dollar nucleor powered aircrolt 
development facility. 

Here ore projects to cboi- 
lenge the very limits of imagi- 
nation, vision, ability and capo- 
bilities of man ! 

Qualified Engineers ond 
Scientists interested in becom- 
ing ossocioted with this pro- 
gressive ond ropidly expanding 
I orgonization ore invited to in- 
[ quire for further information or 
personol interview. 














HISPANO-Avjjciou IIA-IOOE-I m flight is poncicd by Spanish Elizaldc Beta B-4 engine. 



-jit 


PROTOTYPE IIA-IOOF-I on ground is poneicd by AViigtit 957C-7B A-1 Cyclone. 

SpanishTest MesserschmittTramer 


year. Tlitcc Sikor.sky S-58s ate c.xpccted 
to be dcli\cted in early 1957 for explora- 
tion and initial clrilUng operations. Drill- 
ing equipment will 6e specially modi- 
fied for nclicoptcr transportation. 

Iluntaii, Inc., Lindbergh I'ield, San 
Diego, is Cessna sales and service dealer 
for San Diego County. 

Rcniincrt-Wemet. Inc., St. Louis, 
Mo., successfully bid on seven DC-3s 
surplus to the needs of DHY Turkish 
State -Airlines and is returning them to 
tlie U.S. for conversion into business 
aircraft. 

Increase of 63% in commercial heli- 
copter sales in the first half of 1936 
compared with the same period last year 
was recorded by Bell Aircraft Corp.’s 
Texas Disision. I'ort W'orth. Company 
delivered M civil helicopters in June. 
Some 75% of civil sales were to cstab- 
lislicd hclieopter operators wlio ordered 
additional aircraft. 

Plane owners now can exchange air- 
worthiness certificates, formerly issued 
annually, for certificates of indefinite 
duration if thev maintain their aircraft 
to revised Civil .Aeronautics .Admin- 
istration standards. Previously an owner 
had to get both an annual and periodic 
examination; now only a periodic exam- 
ination, made by an authorized me- 
chanic, repair station or the manu- 
facturer is required. Pbne owners 
having unexpited certificates can 
exchange them for the new certificate 
at any CAA district office. 

A plane factory will be Opened in Sao 
Piiulo. Brazil, to build throe tvpcs of 
light aircraft. Designer-builder Mate 
Niess plans to produce the 1-80 two- 
seater. 2-100 tntce-scatcr and 3-150 
four-seater. The latter, an all-metal air- 
plane. has its wings swept forward. It 
may utilize glass-fiber wing s|>ars. 

Increase of 40% in total sales volume 
is rcpoited by Cessna .Aircraft Co., 
Wichita, Kan., for the first nine nmntlis 
of its current fiscal vear. Sales totaled 
550,970,000, exceeding the total for 
I'iscal 1955. Primary reason for the 
boost; An 84% increase in business 
plane sales over last year. 

Bccelt Bonanza purchased bv Aec 
Drill Bushing Co., Inc., Los Angeles, 
is expected to log over 1,000 hr. a.nui- 
ally servicing 22 compinv accounts in 
the U. S- and Canada and aiding sales 
coordination with alxiut 110 distribu- 
tots. If scliedulcd airlines were used, 
seven weeks would be needed to cover 
this circuit. Bonanza allows Ace Drill 
Bushing to handle the same territory 
twice in four weeks. 
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Seville, Spain— Two trainers, one a 
turbojet and one piston engine pow- 
ered, built hv Ilispano-.Aviacion of Se- 
ville with tlie help of Willy Messcr- 
sclimitt. originated from a common 
idea, and the b.isie parts of the aircraft 
are virtiiallv idciitical. 

Ihc jet' trainer is the I1.A-200-R1 
(AW .Aug. 15, p. 68). T'hcrc are two 
versions of the piston engine type, the 
II.\-I00E-1. pinveted bv a Spmi.sh Mliz- 
aide Bel.i B-4 engine of nine cylinders 
and 750 lip. 'Ilie other prototvpe, IIA- 
lOOF-1, is powered bv a Wnght 937 
C-7B A-1 Cvelone rated at 800 lip. h'or 
rc.isons of economy, the Spanish en- 
gine version is preferred for tpemtity 
production. 

I''usclagc is monocoqnc construction 
'vith dural small spvrs and ribs and al- 
clad skin. Low cantilever wing, also 
metal (tail surfaces arc too) is mono- 
spar in a double '1' .section. Two halves 
arc secured to the fuselage at four 

I'll)] instrument panel, VIll'", radio- 


conipass, oxygen equipment and three 
plate airbrakes are provided. Two 12,7 
mm. guns arc in svings. and release is 
provided for four bombs, l our OcrU'kon 
lockct launchers arc planned. 
Specifications on tl"ic two tvpcs; 

• HA-lOOE-1 (Spanish engine). Length, 
23 ft.; span, 52 ft., height. 10 ft., 
empty weight. 5.254 !b„ speed, 277 
inpii., rate of climb. 2.000 fpm. 

• IIA-I0(IE-1 (Wright engine). Length, 
26 ft-; span same; liciglit, 8.9 ft.; empty 
weiglit. firing. 3,256 lb,: maximum 
5|>ced 273 mph-. rate of climb 1,700 

Range of the Wright version is 
;ilxmt 43 mi. farther and endurance 20 

Mcsscrsclimitt's agteement with 
Ilispano-.Aviacion allows him to |jcrmit 
(lie types bom in Scsillc to be used in 

been tiikcii to Germanv .iiid displayed 
for Gemiaii aviation oftci;i)s. Designa- 
tions Mc-lOO and Afc-200 refer to the 
Sp.niish II.A-100 and II.A-200. 
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SAFETY 


CAB Accident Invealifiatioti Report 


Stall in Approach Turn Blamed for Crash 


.U approximateli- H5S.' I-cb. 17, 1056, 
,\ir Lines Night 156. a Martin 4U4. 
N -H5A, crashed during landing at the 
Ovrensboro Airport, Owensboro. Ks. There 
were no reported sctiou.s injuries to the three 
cresv nicniihers and 20 passengers. The air- 
craft was damaged beyond eeoiiomie-al repair. 

K.isicm ,\it Lines l-'light 156 h'eh. 1" was 
.1 scheduled openition between Kvaivssille, 
Ind., and Chicago, with inlcmierliatc stops at 
Owensboro and Lonissillc. Ks. It ntilbed 
the aiieralt and flight crew of Trip 157 from 
Chicago, which tenninated at Ls-anss-ille. 
The crew consisted of Obtain Charles R. 
Hard. Pilot Ravmond r. Ko/.man. and 
1-light Attendant Robert T. Schroeter. Tire 
Chie-ago to Evansville flight arrived at H22, 
41 min. late because of traflic and ground 
delays. It vs-as reported routine in all other 

During the short ground time at Esans- 
ville Captain Hard ics-ieu-cd the weather 
foriKasts lor the flight Esansvillc to Chicago, 
and rccciscd the latest weather obsersntion 
reports for Owensboro, the first stop. These 
indicated the flight to Owensboro would be 
in accordance w ith Instiumcnt Plight Rules 

port there would be necessars-. .Acoordinglv, 
an IFR flight plan was filed and an instru- 
ment clearance was given the crew before 
departure. Clearance was direct to Ossens- 
lioro at 2.000 ft. 


Position Reported 

Flight 156 departed at 1441. Cross take- 
- -V- 41,471 |b„ which was less 

imum allowable. 43.506 lb. 
IS propcrlv distributed with re- 
center o^ gravitv limils of the 


w-cight w 
in the in: 


The crew repotted its position cn route 
to ,\TC (.Ait Traffic Control) actordiii" to 
its clearance and thereafter at 1447 called 
the company radio located on the Owens- 
boro Airport. Routine infoniiation ei- 
changed between flight and ground per- 
sonnel included giving Ibe flight the latest 
weather and altimeter information. There 
being no control tower at Owenslviro. the 
companv there advised the flight that .sur- 
face wiiid favored landing on tunw-.iv 5. 

A lew minutes later N 445.A was oh- 
seiscd to descend below the clouds just 
north of the airport, flying on a snutherly 
headine toward the field. It w-as obserse^ 
lo IcscT out and turn right onto a dowmsind 
leg for rnnwav 5. In the limited visibility, 
reported as one mile in r.ain and fog, tlic 
aircraft disappeared from view- near the 
southwest boundary of the airport while 
still on its doisiiwincl leg- Shortlv thereafter 
it eamc back into siew, proceeding toss-ard 
tlic landing runway. It suddenly sliuck the 



INVESTIGATION 


.Airport and companv personnel reached 
the scene less than Iw-o minutes after the 
accident. On arriv.il they- found the pas- 
sengers li.id already evacuated the aircraft 
through Lius-rgenes- window cmIs .Vo. 4 ami 
S loiute-d on tlie left side. The crew, last to 
leave, were moinentatilv pinned in the c-ock- 
pit hut escaped using'tfie forsvard loading 
door. .'All coneemed reported that under 
the drcuinstancc-s the evacuation was very 
ordcilv and prompt, llie Owensboro Mu- 
nicipal l-'irc Department, on call for the air- 
port, responded pmiupllu howesei, there 

Weather conditions reported at the lime 
ss-erc; precipitation ceiling 600 ft., sky ob- 
scured; visibility I mi.; moderate thunder- 
showers. fog; wind nortlic.ist 1; altimeter 
setting cslimaled 2').66. At 1510, a feiv 
minutes after the asvident. conditions w-erc 
reporic-d as; preapitation ceiling I.OOO ft., 
sky obscured; visibility- 2 mi.; moderate 
llnindershowcrs, f(^; wind calm; altimeter 
.setting estimated 29.6S; tluindcr oiethead. 
inmcnient unknown; lightning in clouds. 

The testimony of ni.iiiy witnesses- includ- 
ing the- flight crew, indirated w itliout contro- 
versv that the actual weather conditions 
were equal lo or somewhat better than 
those reported. Scseral witnesses said a 
thunderstorm was located southwest of the 
airport and it was evidenced by at least 
two lightning flashes obsened fnmi it. 

lnvestig;ition .at the accideni scene re- 
vealed that the initial ground contact ol the 
aircraft was made hy the right dual wheels 
of the esiended landing gear. Wheel tracks 
began 125 It. lo the right and 530 ft. short 
of runw-as 5 (50 deg. magnetie). Hies sswe 
31 ft. long on a magnetie hc-ading ol ap- 
prosimately 30 deg. 

Phs-sicnl ch.iiaeteri.slies of the wheel tr.icks 
m the soft, rain-soaked ground showed the 
-aircraft was not slipping or skidding and 
onlv a portion of its w-cight was on the 
ground. The depth of the tracks gr.adually 
increased and then decreased os-er the dis. 
tance. Tlicie were no marks to indicote the 
left main or nose gear lonehcd the terrain. 

Contact Markt 

For the no;t 16 ft. there were no contact 
marks. Then for 20 It. there followed .a 
sciies ol irregular slash marks in the ^onnd 
made bv the right propeller. This iitegii- 
laritv indicated that the engine nose section 
and' its propeller were tom off while the 
marks were being made. Tlicse components 
were found 230 ft. hevniid the last slash 
"uirks., • I . I 11 


ni.trk. gouges show-ed the right w-iiig struck 
with sufficient upward and te.irward forces 

tion was sheared practically flush svith the 
side of the fnsekige. Characteristics and the 
scqnc-nee of wliccT tracks, the propeller cuts, 
and gouges made hy the right wing showed 
that the aircraft- while still airborne, was 
rolling to the right along its longitudinal 

liie fuselage then made ground contact 
with its right side and rolled toward an in- 
verted position while sliding lorwaid. AA'hen 
the aircraft heeamc inverted the left wing 
contacted the gioiind, thus stopping the roll- 
ing action hut .sliding continued fir several 
Inindre-d feet. Tlie ground path swerved 
gTailiially to the right. 

-As the fiisel.ige niosed forward it also 
turned on Ihe lertical axis about 180 deg. 
and when it came to rest the nose of Ihe air- 
craft was facing back along its pilh. llic 
left and right horizontal staliilizcis were tom 
off and the lertical unit w-.is Iient 90 deg. to 
the left. 

Exaiiiinatlon detcmilned that all landing 

C components were esteiided and locked 
left inboard and outboard flaps were 
found extended and held flrmly by wing dis- 
tortion. Measnremciils of the extensions of 
the flap actuating piston rods corresponded 
to the takeoff position. The right outboard 
flap remained att-ached to its hinges and to 
the rod of its actuating cslinder, but w-as free 
to move because of ses-eral hydraulic lines. 
The right inboard flap was iom from its 
hinges. 'Hie cockpit control w-js found posi- 
tioned to select approach flaps. Because of 
the ruptured liixiraulie lines, all Raps could 
lure moved diiiliig the breakup and their 
positions as found were not coneUisivc as 
to their positions at Initial impact. 

Investig.itioii disclosed no evidence of 
structiiral failiiic or mallunctioii of the air- 
craft prior to impael and the flight crew 
sLrted none was experienced. 

Engines Examined 
Following preliminary examination at the 


ported lo the company's principal base at 
Miami. Fla. There, under supervision of a 
Board investigator, the engines were exam- 
ined in detail. 

Re-sults of this examination rcs'ealed no 
evidence of failures or condition wlilcli 
would cause malfunctioning. Both engines 
were dclermined to have bcmi in good con- 
dition at the time of the- accident and sverc 
capable of normal operation. 

'I'he propellers were also examined. There 
wa-s no indication of malfunction of these 
units. Marks on Ihe shim plates of the right 
propeller showed the following blade j»si- 


. 2 blade 
. rhe sc 


)f the left pro- 
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pclicr blades were: Xo. 1 blade. 37 deg.; 
Xo. 2 blade. 55J deg.; .md No. 3 blade-. 
434 deg. 'Ihe piopellci governors indkale-d 
c;igiiic .speeds at impact of 2,270 and 2.325 
rpiii. for tile- left and right engines- re-spe-c- 
tive-Iv. .Assuming an aiispee-d between 95 
and 110 kts.. the average blade position 
found indicated that appreciable pow e-r, 
nearly niaxinuim, was being produced by 
both engines at impact. 

The Owensboro Airport is located 29 mi. 
sonthcasl of Evan.vvillc at a field elevation 
of 407 ft. Runway 5 is one of two runways 
and is 3,700 ft. in lenglli. Terrain siimnuiil- 
Ing the airport is gently rolling w Itli the 
nmway approaches unobstructed. 

KastcTii Air Lines is authorized to opexatc 
into tltc airport under both visual and iii- 
slniuie'iit eondilions. ,A cuimiiereial broiid- 
(nst station, AVA'JS, locate>d 1.9 mi. unith 
of the airport on a Ixathig of 14 deg., serves 
as the approved navigational facility for an 
.\DF (.Automatic Diicction l-'inderl iustrii- 
incnt approach to the airport. l-!astcrn's 
Martin 404 minimiiins for this approach, 
tlic only type approved, arc; ceiling >011 ft., 
lisibility I'lni. 


Approach Procedure 


lo Qwe-nsboio, direct, the iiulnniient ap- 
proach procedure requited Flight 156 to 
pass ovx-r the eomiiiercial broadcast facility 
.ind establish an outbound track of 14 deg. 
The instriiimiit approach then requires a 
procedure torn to an inbound track of 194 

if maintained, again takc.s the flight 
oveu the comniercial station to the- airport. 
De.scent In two intervals Is required during 
the procc-dure to the minimum altitude-, 
whereupon visual reference should he* estab- 
lished with the ground normally just north 
of the airi>ort. The- aircraft is then posi- 
tioned to land straigiit-in or circle to the 


Dining the ie - - , . 

ing Captain Hard aud Pilot Rozman related 
ill detail the events concerning the accident, 
'llvey stated the flight to Evansville svas 
routine, as were preparations fot the Owens- 
boro segme-nt of Flight 156, Pilot Rozman 
flew the aircraft to Owensboro, noting that 

L^ltihX*o72®,00u\^ " 

Pilots and pas.scngcts said the trip was 
veiy smooth with Ihe ground dimly visibk 
thmiigh testiiclcd vertical visibility and 
clouds. -Above, there was an ove-tcast from 
which iiiode-rate- tain fell intermittemtly-. 
niimderstonii tiirbolence- forcca.sl to exist 
was not encountered. 

AATicn approximately 20 mi. from Owens- 
boro ihe eompany radio was contacted and 
the flight received Ihe latest vveatlier condi- 
tions reported on the airontt. Pioevdmal 
informulion was exchanged and aceordiiig to 
e-slahlished procedures the eompany notified 
an of the flight' 


pioeednre was followed prccisclv and eoin- 
pletely. During it. the- airecafl was slvivved 
to appmae-h speed, hikeiiff flaps were ex- 
tende-a. and the landing gear was hiweted. 
■|he propeliens were adjusted to 2,3(10 rpm. 
and other pielaiiding checks were- completed. 
A'isual contact was established approxi- 
' ' le north of the airport at about 


350 ft 


-c the gt 


Captain ll.iid and Pilot Ro/iiiaii had 
agree-d that upon .sighting the .airport the 
position of the aircraft rcTative lo the iim- 
way would govern which one of them made 
the appToaeli -and landing. The position 
favored a left-hand pattern; tlierefoa-. Cap- 
tain Hard took control w hen the airport vs-as 
sighted. I le stated that vvlieii slightly north- 
cast of the field he turned ciglit to position 
the aircraft s>n its downwind leg. Accord- 
ing to the ctew the aircraft was then at an 


airspeed ol approximately 120 kts, 400-450 
ft. above the ground. Captain Hard said 
that when approximately opposite the thresh- 
old of runway 5 he began a left turn, using 
a normal 30-dcg. bank, and asked Rozman to 
-apply approach flaps. Pilot Rozman stalexi 
he complied, setting the control to that posi- 
tion. llic captain checked the flap position. 


Wing Drops 

riic erevv members stated that when 
45-60 deg. from Ihe runway heading there 
was a slight vibration through the aitcrafl. 
This was followed by a gradual lowering of 
the left wing which steepened the bank. 
Both agreed and stated that the wing went 
down gradually and not from any control 

""captahi'llaid added power to 58-59 fn. 
of ;iianifold prc.ssntc and called, "Roz give 
me a hand. " together the; applic-d control 
to raise Ihc wing and staled it mspended 
iiiinnally, -Airspeed was 110 kts. 

The ctew members stated that the aircraft 
was then on final approach, descending with 
its wings level. The runway was approsi- 
inatelv onc-foiirth mile ahead hut the air- 
craft he-ading had exceeded mvershot) rviii- 
wav alignment to the left > or 1 0 deg. 

biith crew members said there were a few 
sLxuiids during w*hich the aircraft descended 
with wings level in a normal approach atli- 
hide. Tlicn. the pilots said, the right wing 
dropped without vvariiing but accompanied 
hy a .vhiidder and buffet, minor in degree 
Captain Hard immediately applied correc- 
tive contnil tn lift the wing and also rai.se 
the nose. Believing the worst that conld 
happen would be a hard landing off the run- 
way, the captain said he did not attempt to 
abandon the approach. AA'hlle still attempt- 
ing to correct the vving-low' position and 
raise the nose of the aircraft, ground contact 

In response to direct questions, the cap- 
tain and pilot stated that moderate laiu was 



Helicopt'er Mountain Survey 

A Bell helicopter carried nut an imvisiinl Iiigh-alb'hidc assignment: hiking a surrey te.-nii and equipment tn the top of Mt. Rainier, more 
than 14,000 ft. above sen lev-cl. Ilclieojitcr w-js a standard Model 47G-2. stripped down to an operating weight of 1.870 lb. by remov- 
ing laiiding light, dual coiitmis, doors, radio and the hatleiy. AA'illiam Uiiiiilan. Bell exjicriinnital test pilot. Hess the craft on seven round 
trips, biiiding iieui the center of the muviiiuiii top on an icc-cuatvxl area. 1'he moniibiin was iccoimoitered on the first dav to establish 
and mark a landing site. I'wo days later, Quinlan made three trip In Ihe peak to hike equipment and two engineers up and three mote 
to bring them back. Suivey w-as part of United States Geologieal Survey, 
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RESEARCH WELDING 

for fabrication beyond 
the standard concept 

For fabrication of guided missile com- 
ponents and atomic structures and 
for other technical projects, Research 
Welding is equipped to procese 
experimental work requiring high- 
strength or corroaion-resiatantalloys. 

Our facilities include a 650-ton capa- 
city HPM metal forming hydro press 
and the latest automated welding 
equipment Mass Spectrometer and 
hydro testing; USAF-approved qual- 
ity control procedures. 

Research Welding has developed 
components for CalTech, Douglas, 
DuPont Firestone, GE, Hughes, Bell, 
Northrop, USAF. 
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lalliiig during tlic upproutli auci tlial tu-iliil- 
iti and ceiling conditiuni, wen; Ixttcr tlian 
reported, with the rnmvav visible tlitougli. 
out the entire circling npprriaelt. No turlm- 
Jcnce «ai eiieonntered. Captnin Hard added 
that lie did not Ix'lieve tlie aircraft was 
stalled and staled that tlicre were definite 
intervals between tlie left wing going down, 
the recovers-, the slraiglit in approach, and 
the filial dropping of tfic right wing. 

Scs'cral passengers were caTled to give testi- 
mony at llie public Isearing. and sesvra! 
Otlicrs gase fomial statements. 'Iliese were 
principally in agieeineiit w-ith the testi- 
iiioiiy of the crew until tlie aircraft was near 
Ossenslioro. None recalled the turning 
niancusers associated with tlie instrument 
appruacli procedure, as descrilied liv tlie 
crew. Iiut seseral recalled wlien llie fliglit Iie- 
eanic contact and the right turn onto the 
doivnwiiid leg. 

In tills area, several pas't-ngets. inelndnig 
a eoinniereial and iiistnietor-ratcd pilot, 
ststed the fliglit was considexabls lower, in 
their opinion, tliaii -I(l0-4i0 ft. Several of 
them reeallc-d flic left turn, the sliglit sliiid- 
der, and the gradualli tnea-ased liank 
described hv rlie cre-si. nicy placed the 
cs-ents cxiiisiderably closer to the accident 
and at ,i lower altitude lliaii did tiie cress. 

.Ml wlio testifie-d said the aircraft turned 
left for Eonie period at a nornial degree of 
hank, tlieii tlierc was graduai steepening of 
the hank. I'uu passengers said tliat during 
the left turn tiles tliouglit tlie left sving 
svould hit tlie ground and aiiotlier tiiouglit 

that it did. 

Tlieir tcstiniony indicaK-s tliat the ait- 
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Every Kind 
Quick Delivery 

Aircraft Quality Alloys 
and Stainless Steels 
also bars, structurals, 
plates, sheets, tubing. 
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rhlladalafiio, CharloHa, Pelratl, Clnclrt- 
nali, CUvfrlond, Pltfsburgh, Buffolw, MM- 
wouksv. Cbleago, St. LDwii, SvaMla, 



cruft, witliont ans tniic iiitCTS'al or recos-cry. 
rolled from a steep left hank to tlic right iu 
a e-oiitinuons motion and liit the ground 
Ncarl) all stated tliat dining tiiis sequence 
ail application oi posset, coin|iaiah1c to tlial 
used at takeufl, ssas lieard. 

'llie pilot-passeiiger felt a gradual but 
jiosilise application of back pressure during 
the same seejnenee. lie described the es-ents. 
from Ins instnietur's e-spenenee. as an ‘‘osvr 
the-top stall." 'i'ssi, passengers slated tlial 
tile flight allendaiit eselainied. "W'e've Iiad 
it!" and braced himself just before tlie initial 
groniid euiiUet. 'llie attendant slated lie 
did not lecall his eselaniation but rcmeiii 
bered he Itad braced Ininself bs placing Ins 
feet against the back of the seat ahead. 

few ground witnesses saw the aircraft 
pass over tise nortlie-ast bmuidatv of tlie air 

G rt, tnriiig riglit to esbblish Use downwind 
.Ml agreed tliat at tliat time tlic 
engines suundc-d uonnal and tliat the po.si- 
tioii and altitude were eonipaiablc to uthe. 
flights under similar eoiiditioiis. 

'Iheie svere no groniid witnesses w-ho saw 
the aircraft from the time it disappcarc-d on 
the downwind leg until a few see-onds before 
it Clashed. ,-\t tiiis tunc three svitncsscs sass 
it proceediiiB toward tlic cunwav. I'svo 
statcil tlie left win^ was down and the air- 

aircraft rolled to its riglit, from left bank to 
riglit. ssitliuut stopping until the right ssing 
hit the ground causing a spray of mud and 

One witness bclic-s-ed there w-as an iu- 
lerval ss-heii the aimiaft ss-as Ics-cl between 
tile left-to-riglit rolling action, 

U'itiic-sscs on the ground, including 
sveather obscrs'crs, said tlie wind was iicarK 
calm for a c-onsidcrable period before and 
after the accident. I'estimony indicated 
iiioderate rain w-as falling during the acei- 
dent yK-riod and that it did nut sarv iu 
iiilensits. 

Several persons also saw- at least one light 
njiig flasti from a tlumderstunn a short 
distance sniitlmest of tbe airuoit. It ap 
)je-ared to llie w ilne-ss tliat the- flash occnne.'l 
close to the aircraft w-licn the ae-cidenl 
occurred. Neillie-t llie ctesv nor the pas- 
seiigers reported any ligbciiing flashes, iioi 
did anv part of the airplane indicate .a 
lightning .strike. 

During tile- investigation of tlib aeeide-ut 
tlic re-cords of Captain Hard were oircfulls 
review-ed. He, at tlie time of the acdde-nl. 
Iiad be-en a pilot for the- company more than 
16 se-ars and a captain since 1946. Ills 
records iiidieated lie was trained for lies posi- 
tion ill accordance with tlie company pro 
grain and had re-cciv-ed llie regular and fte- 

I neiit captain proficienev checks icqniie-d 
hese were passed satisJactoiily. Captain 
Hard was qualified osx-t the tonic imoivcd 
and had landed at Owensboro an estiiiiate-d 
lUO times. Captain Hard qnalifie-d on the 
Martin 4U4 in 10 52, had flown it more than 
3,000 hr., and had flown it e.vciusively foi 

W'e-allier eomlitions that e-xisle-d in the 
Owcnsbnrii area at the- tinie- of the- accident 
were domiiiatc-d by a low pressure area cen- 
tere-d in e-ast I'esas (rmii wliich a trough ev- 
tiiidcd northeastward tlinmgh the siibjext 
atca, then northward to the Cre-at Lakes. 

.\lso factors in the conditions svete two 
qnasi-statiini.ais fcinits emanating friiiii the 
low and evtendiug noithe-astsiard through 
the area. The- noithermiiost front passed 
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Ihniugh suutheastern Uklahoma, mirtliern 
.\ikansas, central Indiana, and into nortluim 
Oliio, llie other w-as parallel to it lull well 
south of the Kvansville-Owenshoto sector. 

I hese factors pindnee-d shuwe-rs and thmider- 
stumis in the frontal /one svilh nseieast 
condilious over the- entire- route. 

Motleiale tn .seivre tuilsnicnex was fore- 
e-ast in tlie tliuude-rstorms, ivitb ceilings and 
sisibilitics neat iiiininiums at Owe-nstwro. 
Ihc icing Ies-e-1 was espeeted to evist be- 
tssecn 8,liun and iO.UOO ft. 

ANALYSIS 

.knalpis of tlie asailiiliie surface, upper 
air, and synuptie- we-ather information indi- 
e-ates tliat'at tlie time of the accident inuisi, 
iiustalile-. wann air was oseinmniiig ,i stable 
uiole-t bse-r m the l-'.sansville-OweiistKiro 
.nca. It iippe-ars tile- evKiler layer esleiided 
linin tile- suifaee to Ixitweeii 3,UU0iiud 4.UHU 
ft. l-‘lig)it 136 eiiiise-d at 2,JU0 ft. remahi- 
nig ill this stalile air w-|iieli aeeomits fnr tlie 
smooth fliglit to Owe-iishuru. .Mtlioiigh 
tluindeistoniis evislcd, llie-y were above the 
stable air. 

Tlicre was no esideuce of an overriding 
wind lielow sim It. Surface winds were 
eonsistenth reported calm or very liglit for 
snlistaiitial periods before and after tlie aeei- 
klent. ,\lso It appears there ivas little eliange 
ni these cuiiditiuns lietwecn reports. 

Lightning was oliseised smithwcst of the 
field in llie dimetion of the appnraeli are-a 
to nniw-.u 5. Wind, were from the south- 
west at altiliulc-s eonliolliiig tlie iiuivs-nicnt 
o[ tile tlnmdersloinis; tlieiefore, tile 
tliuiidcrstorm soutliwest of the field should 
havv sliortls tlicTC-after passed osxr the field. 
Oificial W'catlier uhsersatiuns indicate-d tliat 
tile lightning was in the eionds inste-ad of 
elnud-to-grouiid. 'Ibis iudienles a lluinde-t- 
stonn cell in >a dissipating .stage ratlier titan 
one with sigoions dowiidraft- 

If a downdraft and strong milflow esisted 
at low nititnde-s, it would likely cause the 
•iitfacc wind to be at le-ast fitful or gusty and 
the harugraph trae-ing to liave sharp elianges, 
liutii of wliieh were negative. It is, there- 
fore, considered serv doulitful that aiiy- 
stiong or shifting ivinds affecte-d the fliglit 
during the approaeli. W'eatlisT leporls and 
olisersatiuns bv all cunex-me-d indie-ate-d tlie 
eviliiig and visiliility eonditions at Owens- 
horo ss-cre abtive tlie iniiiimunis for laiidnig. 

.\s-aiblile eiideiice iiidicales tliiil l-'liglit 
136 w-as properly jilannetl and flown in a 

Isorti .\irport. It indicates tliat sSsiial refer- 
ence to tile gninud was cstalslislied iiliont 
one mile north of the- airport .and tliat this 
position was nornial aftei completion of an 
nistrmnent .-tpproaeh, 

,\l tills time tile aircraft was in a Iieltcr 
position for its e-iew to make a loft-Iiand 
pattern for landing on tuiiwav s. The csick- 
pit position nf Captain Hard, lieiiig on the 
left or inside of tlie pattern, iniide it n-asoii- 
ahle for liini to esecnlc the approach: tliere- 
hia-, he tiKik ennlrol anti flexv the oireraft 
liiereaftcr. 

l lie ix-idemx-. escept fur statements of 
tlie crew, indicates that the position on tlic 
dowiiwind leg from wliieli the left turn was 
stalled to align the aiixniFt with nniw-av 5 
did not allow sufficient dislance fnr a normal 
turn to the ruiiwav and rt-sultcd iu an 
abnormally steep hank. 

Further, it is apparent from nenrh all p.is- 




tulled Iroin a steep Icit bank to the right 
in a cuntimiuus motion, 

n. The aircraft struck the ground short 
eif and to the right of the runway of in- 
tended landing in an uneontcolled allitusle. 

12. T'here w-as no esidcnce of malfunc- 
tion or failure of the aircraft, its engines, or 
propellers. 

13. Tliundetslotm tnrbuleiice, w-ind shift, 
and liglihiiiig were not faelots in the ocei 


PROBABLE CAUSE 

I1ic Boatd deletmliies that the ptulxible 
cause of this accident was an iinpiopeils 
executed final approach, resulting in a stall, 
dining a steep left turn at an altitude too 
low to permit tccosety. 

By the Civil .Veroiiautics Board: 

/s/ James R. Dnrfcc 
/s/ Joseph r. ;\dams 
/s/ Chan Ciimey 
/$/ llannar D, Dciiiiv 
/$/ C, Joseph Minetti 

SUPPLEMENTAL DATA 

T'he Civil .\eronauties Board svas notified 
of this accident at 1650, Feb. 17, 1036. .\n 
investigation was iimnexliate-ly eoimiicnecxJ 
in accordance watli tbe provisions of Section 
702 ^a) tZy of the Civil .\cionauties ,\et of 
1935, as amended, .V puislie hearing ordered 
In tlie Board was held at Oiseiisboio, K\.. 
oh Mar. 22 and 23, 1936. 

Kastern .Mr Linc-s, Inc., a Delaw-arc corpo- 
ration with principal offices in New- Vorl- 
Citv, is engaged in the transportation In- air 
of persons, propertv, and mail under cuirent 
ccttificalcs of public conexiiience and neces- 
sity issued by the Cisil .ketoiiaulies Board. 
Tbe cairier posse.sses an air carrier operating 
certificate issne-d by- the Civil .\eronauties 
,\dnhnistrjtion for sarions roiite-s, incliidiug 
the one osx-r w-bicli the accident occiiired. 
Captain Cliarle-s R. Hard, age 41. w-as eiii- 
plos'ed hy F.astern Air Lines on Dec, 9, 
I93S, and bcxsime a pilot for that eonipam 
in 1942. He was preimoted to captain on 
Mar. I, 194S, and lead acxunuikitea 10,491 
flying lionis at the time of the accident. Of 
tl'ie-se hours, 3.152 wx-re in the Marlin 404 
and 1,442 wx-re instrument. Captain Harel 
iield an -.litline transpeirt rating and a rating 
nil the etpiipnicnt ins-olvexl. His last instru- 
ment eliex-k w j.s successfully completed Nm . 
12, 1933. and liis most recent C\.\ plivsiral 
was passed, without w-aisx-rs, Aiig. 21, 1933 
Pilot RaMiioiid r. Romiian, age 31, was 
t-mploved hv the conipanv on I-'eb. II. 1932. 
He had 4,:’92 flying lioiits. of which 2.616 
were in the ripe es|iupinent iiuxilixxl. lit 
held a currently valid aiinuu certificate with 
Coiniiiereial and iiistnunenl ratings. Pilot 
Ro/inan tcctis-ed his last CVk pliisical 
esanihiatimi Oct. S. 1933. 

Might .\llendaiit Robert T. Schrocter, 
age 2.S, was eniplos'ed Sept, 12. 1930, bi 
l-hste-rn .Mr l ines and was pmmolexl to 
flight attendant Oet. 9. 193(1, His 1131111110 
for emcrgciicT procedures was complete ami 
cnneiit at llie time of tlie acddeiit- 
\ 443A. a Martin 404, niannfaeturcr’s 
serial mniiber 14122, was owned and oper- 
ated hv Fastem ,\ir Lines and had acenimi- 
laled 12-3“3 hours since its manufacture 
Dec. 16. 1931. It was pow-eted hy- Pratt 
and 3\'hitiuy R-25O0-CB3 engines equipped 
with llaiiiilton Staiid.-itd 4>E60-549 pro- 
pellers. 
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THE SHORTAGE OF SCIENTISTS AND ENGINEERS; 

What Caused It? 


Why is tlie United Stales confronted with a 
serious shoilage of scientists and engineers? 

One reason, discussed in earlier editorials in 
this series, is that the increasingly complex tech- 
nology needed for national security and for an 
expanding economy has raised enormously the 
densand for technically trained people. 

But it is clear also that too little has heeii 
dour to increase the supply of scientists 
and engineers and to make most effective 
use of the limited nuinlier now available. 
It is with this second reason for the shortage 
that this editorial deals. 

Too few bright young people have been at- 
tracted to careers in the sciences and engineer- 
ing. Many with technical training have been 
leaving these professions, with the exodus from 
teaching being especially alarming. And the 
teciinical talent now employed in industry, gov- 
eriinient and education is, in too many instances, 
being utilized less effectively than it might be. 

Paying for a Miscalculation 

A legacy of the deiiressioii provides part of 
the explanation for the current shortage of 
young people entering scientific and engineer- 
ing careers. Because of low birthrates in the 
1930s, there are no^v about one million fewer 
boys and girls of college age than there were in 
the early 1940s. Not until 1960 will there be as 
many in the 18-21 age group as in 1945. And 
from the brightest young people of these ages 
must come, not only scientists and engineers, 
but the new members of all the professions 
needed liy our growing economy. 

A miscalculation in the late 1940a, when our 
future needs in various occupations were being 
ganged, provides another part of the explana- 


tion. Occupational counselors and high school 
students were advised that, because of heavy 
postwar enrollments in engineering and other 
technical fields, “it is likely that the shortages 
of trained men will be alleviated ina few years.”* 
Instead of being alleviated, however, the 
shortages became more acute. Jo)j opportunities 
grew rapidly, while graduating classes dwin- 
dled. Fewer than half as many students received 
degrees in engineering .in 1955 as in 1950, the 
peak postwar year. The trend has been reversed, 
but graduating classes will not be large enough 
to narrow the gap for several years. 


Lost Talent 


Beyond these temporary conditions, tlieie is 
another explanation for the failure of the num- 
ber of scientists and engineers to keep pace witli 
our rising needs. Tliis is the staggering loss be- 
tween high school and college of young people 
will) llie talent to be successful in science and 
engineering. Last year between 60,000 and 

100.000 high school graduates of college 
ability failed to eni-oH in college for fman- 
cial reasons and perhaps an additional 

100.000 did tiot enter college because of 
luck of interest. t 

Of the most intelligent 20 percent in the group 
of college age, fewer than half enter college and 
only alioul a third graduate from college. Edu- 
cational authorities estimate that fewer than 
2 percent of those in the college age group who 
are mentally equipped to obtain Ph. D. degrees 
will actually obtain such degrees. 

Anollier crucial stage is in tlie high 


•U. S. Bureau of Labor Slalislics. Oeeiipalional 
HaMook (Bullrlin 940). p. 63. 
fCliurlej C C-otc. 3r. (a«i«lanl dean. Columbia 
Coliiinbia I'nivorsily). HtffAer £d«ea//on, Novcinl. 


schools, where future scientists ami engi- 
neers receive their first training in science 
and inalheiiiatics. There are serious weak- 
nesses and signs of deterioration in tliis 
vital part of our educational system. 

Oiie-i|uarter of all American higli schools 
offer 110 cliemistiy or physics. One-qiiailer offer 
no geonieli-y. In many of the schools offering 
science and matlieinatics courses, the quality of 
instruction is low. Last year in the New York 
City school system alone more than 10,000 stu- 
dents were in science classes taught by teachers 
who were not trained in science. 

This is a situation that threatens to be- 
come iniicli worse. Between 1950 and 1955 
the number of graduating teachers qualified to 
teach bigli school mathematics dropped 53 per- 
cent and those <|ualified to teach science dropped 
59 percent. Furtlicrniore, only about 60 percent 
of the graduates certified to teach mathematics 
or science in 1955 entered teaching as a career. 

On the students’ side — partly because of in- 
adequate guidance programs — there has been 
a drift away from science and mathematics 
courses. The result of low student interest, and 
poor high school programs, in science and math- 
ematics is virtually to foreclose careers in sci- 
ence and engineering to many bright young 
people. They miss the necessary basic training. 
Many who do attempt to obtain college train- 
ing in these fields are ill-eqnipped. Engineering 
school deans report that fully half of their stu- 
dents enter with deficiencies in malheniatics. 

Misuse of Trained People 

Scientific and engineering careers have 
long had a reputation for low salaries and 
limited opporluiiilies for advancement. In 
recent years starting salaries have sky-rocketed 
and have been accorded wide publicity. But un- 
fortunately there has been much less improve- 
ment in the salaries paid experienced engineers 
and scientists, especially in goveniment and ed- 
ucation. This has lowered the morale of experi- 
enced men and provided an incentive to desert 
engineering and research positions for higher 
paying jobs in sales or management. 

Engineers and research scientists complain 
also tliat too much of tlieir time now is spent on 
tasks that draftsmen and technicians could per- 
form. Unfortunately for easy solution of this 
prolilem, however, there is an acute shortage of 


teclmicians as well. Worse still, there are indi- 
cations that some co)iipanies in industries using 
large numbers of engineers have gobbled up 
technical manpower at a faster rale than they 
can effectively employ these scarce people. 

Another drain on the supply of newly-lraiiied 
scientists and engineei's is militai-y service. 
About 8,000 of tliis year’s 27,000 engineering 
graduates were in ROTC programs and commit- 
ted to active duly after graduation. Dr. A. W. 
Davison, chairman of the Engineering Man- 
power Commission of the Engineers Joint Coun- 
cil, says tliat in most cases no attempt is made 
by the Armed Services to assign tliese young 
officers to duties for whicli their engineering 
education specifically jnepared liiem. Tliey are 
not only withheld from industiy and education 
for two years but also are not utilized in defense 
programs requiring more engineers and re- 
search scientists. 

Some of the causes for the present short- 
age of scientists and engineers — bad ad- 
vice a few years ago and a college age 
group held down by depression birthrates 
in the 1930s — are gradually being over- 
come. But others, such as the delerioru- 
tion of science and mathematics training 
in oiir public schools and the many in- 
stances of ineffective niilizalioti of scarce 
technical talent, enjoy no such prospect of 
automatic correetiuii. Hie final editorial in 
this series will deal with some practical sug- 
gestions for meeting these problems, 
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Shockwave 

Powerplant 

Development 

w. are developing a 
line of small powerplanta 
based on a radically new 
concept of power genera- 
tion. We have openings 
for one or two Mechani- 
cal or Aeronautical Engi- 
neers who wish to work 
with a small group des- 
tined to expand rapidly. 
Graduate Engineers with 
some exi>erience in Diesel 
or Gas Turbine design or 
development desired. 
Broad responsibilities 
and highly creative work. 

Located in modern plant 
in N.E. Phila. Please 
send resume to Mr. R. S. 
Roberts — Personnel 
Dept., I-T-E Circuit 
Breaker Company, 
19tb Sc Hamilton Sts., 
Phila., Pa. 
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EMPLOYMENT OPPORTUNITIES 


AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 

SYSTEMS ENGINEERS 

SYSTEMS ANALYSTS 
(engineering and mathematics) 

CIRCUITRY DESIGN ENGINEERS 

SERVO DESIGN ENGINEERS 

COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical) 

ETCHED CIRCUIT DRAFTSMEN 

MICROWAVE TECHNICIANS ^ 



FOR NEW 

AIRBORNE 

NAVIGATIONAL 

SYSTEMS 


MISSILE 

GUIDANCE 

SYSTEMS 


AIRCRAFT 

CONTROL 

SYSTEMS 


RYAN 


AERONAUTICAL COMPANY 



Engineeiz 

FABRICATION 

ENGINEER 





CENERAL^ElECTfllC 


YOUR 

ORGANIZATION 

Is if complete? 

Are you expanding it? 

Making Replacements? 

Natiu’ally, you are anxious to 
secure the most suitable man or 
men available. You want men 
with the special training that 
will make them an asset to your 
organization. You can contact 
such men through an adver- 
tisement in the Employment 
Opportunities Section of AVIA- 
TION WEEK. 


Oossi-fied AdveNiiing Division- 

AVIATION WEEK 

330 W. 43nd St., 
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EMPLOYMENT OPPORTUNITIES 


0 COMMUNICATION SYSTEMS • INFRABEO • OIGITAl TECHNIQUES • DATA SYSTEMS 


I ELECTRONIC ENGINEERS 

^ Rodle CemmunlcaHen Systems Data Systems Digital Techniques 

S Micrewave Circuits Mechanical Design Engineering Infrared 
"2 Automatic Test Systems Countermeasures Navigational Systems 

p Military Transistor Applications Rador Missile Guidance Systems 


Write or coK collect: 

C. W. Finnigon, Chief Electronics Engineer 

STROMBERG-CARLSON COMPANY 

A DIVISION OF GENERAL DYNAMICS CORPORA'fiON 
135 CARLSON ROAD, ROCHESTER 3, N. Y. 


SC 


• S3«nEV3wii3iNnoD • SNOlivonddv aoisiTNVYi uyiniw • swsxtas it 


ENGINEERS, SCIENTISTS, DESIGNERS 

Oufsfondmg Opporfunifies Available 





- -ronfofttU 

You ar* invlKd r» eddrajs TETEB OUROESS, DUtoot cl Rtrsonnel, 

Mechanical Division of General Mills, Inc., 

1620 Central Ave. N.E.. Minnaapalis 13, Minnasota. 


A Senior Technical 
Management Opportunity 

IN 

Instrnmentation Development 
for Missile Test 


The engineer or scientist with 

Head of the Instrumentation De- 
poriment. 

The Deportment Heed will direei 
o broad progrom of instrumen- 

sibility includes supervising these 
projects: 




metry, Infrared, rador, ond 


NEED ENGINEERS 

Place on "Engineers Wanted" ad- 
vertisement in this EMPLOYMENT 
OPPORTUNITIES section, ft's c 
intxpensne. time saving method of 
selecting competent personnel for 
every engineering lob in the Avia- 
tion industry. The selective circula- 
tion of AVIATION WEEK offers you 
on opportunity to choose the best 
qualified men ovoiloble throughout 
the industry. 


<, August 27. 195( 


EMPLOYMENT OPPORTUNITIES 




AIRCRAFT 

STRUCTURAL 

ENGINEER 

Minimum of 3 years' experience in pre- 
liminary design, structural design, 
stress to work in group monitoring 
over-all aircraft project. 

There is vast opportunity for proiessional recognition at Ray- 
theon's new Wayland laboratory, where Aeronautical. Mechan- 
ical, and Electronic Engineers work as a team, developing com- 
plete aircraft weapons systems. 

ol the brochure pictured above 
moy be obtained by sending 

RADAR PROFESSIONAL PERSONNEL 

RAYTHEON MANUFACTURING CO. 
Wayland, Mass. 


WAYLAND LABORATORY 


Mechanical Engineer 

SPECIFICATIONS 

SPECIALIST 



GENERAL© ELECTIIIC 


Gmut? 

. . if the odds 


are in YOUR favor . 

DiCISlON/iNC— nationwide speclsJlete 1: 
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6MPL0YMENT OPPORTUNITIES 



OFFERS YOU A WIDE FIELD FOR SPECIALIZATION 


steady expensien e( both research and production facilities el 
Continental Aviation £ Engineering Corporation creates on in- 
creasing demand for qualified engineering personnel. Liberal 
salary benefits and a wide range of project activities on all 
phases of reciprocating and turbine engine development ore yours 
when you join the Continental staff. ... If you hold a degree in 
engineering, physics or mathematics, contact CAE at the address 
below and investigate the opportunities thot can be yours. 




FOR RATES 
OR INFORMATION 

About Classifiod 
Advertising, 

(Contact 

5L WcQr.u,-J4itt 

Office flecceed Z/o„. 

ATLANTA, 3 

1321 Rhodes-Hoverty Bldg 

WA/fiot 5778 

t. POWELl 

BOSTON. 16 

350 Pork Square 

HUbbord 2-7160 

H. J. SWEOEB 

CHICAGO, 11 

520 No. Michigan Ave. 

MOhowk 4-5800 

W. HIOSENS 
J. SSEMNAV4 

CINCINNATI, 37 

1825 Yorktown Road 
Swifton Village, Apt. 2 

CLEVELAND, 15 

1510 Honno Bldg. 

superior 1-7000 

W. SUUIVAN 

DALLAS, 2 

Adolphus Tower Bldg., 

Moln & Akard Sts. 

PRospect 5064 

DETROIT, 26 

856 Penobscot Bldg. 

WOodword 2-1793 

LOS ANGELES. 17 
1 1 25 W. 6 St. 

MAdison 6-9351 

C. f. MiSETNOlDS 

NEW YORK, 36 
330 West 42 St. 

tOngocre 4-3000 

s. 

s'hathawat 
PHILADELPHIA, 3 

17th & Sansom St. 

Rirtenhouse 6-0670 

H. 

ST, LOUIS, 8 

3615 Olive St. 

JEfferson 5-4867 

W. HICGENS 

SAN FRANCISCO, 4 
68 Post St, 

DOugios 2-4600 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


OnHSrLATBD 


mePLevsD 


'2, N»w Yort SS. N, Y. 


MARTIN a 02 



FOR SALE 


Fas* - quiet ~ the fastest and quietest of post-war twin-engine 
aircraft (270 ni.p.h.). 

Spacious cabin — will provide executive interior of superlative 
siae (91j' wide x T tall X S3’,i’ long!. 

Modern low-wing, flush riveted, trics'clc gear, built-in hydraulic 

steps at rear. 

In excellent condition — operated in scheduled airline service 
(engines zero T.S.O.). 

REASONABLY PRICED — Will also consider long-term lease. 

This aivci-aft identical to others cmrentJy used by scheduled airliner 

Believ e scheduled airline maintenance can he secured. All airworthi- 

rvesB directives cuii-ent. Send inquiries direct to owners — 

PIONEER AERONAUTICAL SERVICES 

»IS Meadswi Bldg. • DoNot, Texoi • FOreirt-6IB3 


C-46F FOR LEASE 

50 Possenger IsleHor. Poylooder ueelt 
con be used lor Cargo or Passenger op. 

Wo own rhis Alrcrall 
NATIONAL AERO LEASING CORP. 

Newron 5.0734 


FOR SALE 

Beechcraft D18S $38,500.00 

Kydromatlc propellers 
Collins radio & ARC course direclcr 
Fivo.placo cabin tbolgo S tanl 

ffi.lnlenslly nav. llghls 

Eieciitive Aircraft ServicE, Int. 


DC-3's 

FOR SALE 

We own several DC-3 21 
seal airliners, fully equipped, 
which we ore offering for 
sate. Aircraft are availoble 
for immediate inspection at 
Miami international Airport. 


We a 


I owners. 


lEEWARD AERONAUTICAL 
SALES, INC 


AVIATICH CaaPORATION 
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SEARCHLIGHT SECTION 


DOUGLAS C-54-E 

GALLON FUEL SYSTEM 
73,000 LB. CROSS TAKE OFF WEIGHT 

CARGO DOOR & CARGO FLOOR 

CASH SALE or WILL FINANCE 

ZERO TIME 

AIRFRAME - R2DOO-7M3 ENGINES - PROFEILERS - 


15 DAY DELIVERY 


FOR SALE OR LEASE 

CARGO C-47= 


FOR SALE 

C-47 


"Take a Heading for Reading" 

MAINTtNUKC • OVeHHAUL • MOtUflCATKlN • INSTALLATION 
READING AVIATION SERVICE, INC. 


FINEST AIRCNAFT MAINTENANCE 

100 HR. INSPECTIONS 



HO**' 


fioa*' 


WINSLOW FULL-FLOW 

OIL FILTERS 

FOR P&W R-2800 

INSTALLATIONS 


STEWARD-DAVIS Inc. 


WORLD’S FOREMOST 

LODESTAR | 

SERVICE CENTER [ 



R1820^ 

R2000 R1340 R985 

ENGINE WORKS 


SPECIAL SERVICES 

TO THE 

AVIATION INDUSTRY 


Sr;; 


Lodestor DC3 Beech 


CARTER AVIATION 


PARTS & SUPPLIES 


NAVCO, 





JOMME CTOR5 

BENDIX CANNON IPC WINCHESTER 

HAROLD H. MWkL CO. 


OXYGEN EQUIPMENT 
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LETTERS 


KB-50 Tanker 

On p. 113, of jour Julj 16, 1936 issue, 
sou puDlislied a full page ad of the linjes 
,\iretalt Corporation and in this same issue, 
on p. 10~. son published u picture of the 
KB-3U Ijnki-r under the caption '‘Boeiiii 
Kfl-50 T, inker Undergoes 'i'lirtv-Orogue 
Test at liglin-. ^ . (| t tl • lla es 

Aircf,ilt Corporation designed, cugmeered, 
prototsped and is producing the three 
drogue KB, 30 tanker in Biriningli,ini, and 
1 ssus etrtiinis' disappointed in the storj' 
on p, 10" to find no mention of tlie fact 
that this ivcrk ivas done by Haves, 

,\nvthing von might Isc able to do to 
correct this misinformation will certainly 
he appreciated, 

Levi is F, Jets'iirs, President 
H,a;es ,\iicraft Corporation 
Birmingham. ,\labaina 


Better Pilot Practice 

Tlic ipgie ct.ish of two airliners lunc 
30 calls for safer pilot pr.ictice and better 
sisibilitv from modern planes rather than 
the lOOCf IFR proposed bj- airlines which 
would keep more than 93C'r of the civilian 
pl.incs grounded, to give the airlines a 
slight exti.i convcnienec. 

Main of the modern airliners have dovsii- 
ward sisibililj of as low ns 2 degrees and 
upward visibility of as low as 15 degrees 
from the pilots position, 'lliis is not suffi- 
cient for safe \'FR Rving. Tlie airlines 
have the right to request IFR on most 
flights, yet continue to fly \'FR even 
though they arc ugaiiist it. 

Proper lookout is not being maiiit, lined 
on modem airliners firing on antopilot. 
As a safetv f.vctot the coApit of airliners 
should he visible to passengers to ascer- 
t.lin tlut proper lookout b maintained. 
All the electronic marvels of out age will 
not ghe iis the vifel) of .iii .licit piliil 
flviiig ,1 vliip with good visihilitv, \’I'R nr 

liu, 

One hundred percent IFR flights maj' 
offer a slight convenience tu Slie scheduled 
airluics. but is a deiriineiit to husines', 
iililile. and tiaiiiiiig flights- and I cannot set 
how llin w ould inenave wifely in the air ex- 
cept bv tcdticiug the number of planes in 
the air. 

Tile two planes which collided )nue 3f) 
were on controlled flights or the equivalent 
Ilf IFR. hut tlut did not preieiit ,i dis- 
aster. Oi III r. Trout, [a. 

353 s Clies.ipe.ike -\ve 
Ihnnptoii, \'.i- 


More Confusion 

I have alw.ivs vunteiided that I would 
iiewct write a letter to ,i iiuiga/inc unless 
I felt 1 w.is ill -ome sni.ill wai an expert 
on the subject in qiit-stion — which I am 
not. However, since reading Mr. Ceotge 
M. Saget's little masterpiecv in the lelltTe 
section of jour Jule 30 edition -p. li>2) 
I feel my 22-montIis-old son would be 
equally qualified to do tliis job for me. 
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sdrintroii ITpek rretcornes ihfi opin- 
ion of iln rriidm on ihc iimra^raUfd 

.dddrera U'lt&rii to the Eiiitor. Ariatiori 
IToefc. 330 B". 42nd Si.. »ie I’orfc 36. 
N. 1‘. Try to kerii hllera under 500 
icordr find fitl'e ii gvtttiine iileiiti/ica- 

letlem. bill iiaiiier o/ lerilert uill be 
iritlllielil oil requett, 

I’onr stJtemciil, Mr. "Duke of Glouces- 
ter Street", I quote, . . it seems the 
l.iiger. f.ister .and greater iniinher of pas- 
sengers c.irried, the less tlie pilots look out 
the windshields of psssaigct pl.incs". un- 
quote. was spoken like a true groundling. 

Of couisc. ion didn't consider that any- 
one of the things mentioned in jour 
quote would mean that there are more 
engines, more engine iiistrumcnts, more 
flight instillments, faster rate of closure, 
levs control reaction, less cockpit spec, 
less w iiidsliicld space, and coiisiderabli more 
confusion in the cockpit, any one of whicli 
will impose inaiij times the sliain on the 
same tseo pilots that they had in the 
DC-3 or you in your light pl'anc. 

1 prsonalle think that it vou are a cross 
soctuiii of the .Vmericaii light plane pilot, 
then the only .sentence of yout entire letter 
iii.iking am* sense is the second sentence of 
sour last paragraph. Thank Cod, I do know 
'that voiic ideas arc not ,i cross section of 
my friends who .ace light pi.inc pilots. 

'Seriously, I do suggest von climb info 
the cockpit of flic first available DC-7 and 
imagine lourself going 330 mpli, looking 
at all of the instniments. triing to give SO 
pavsengtrs a good ride, and generalli* carry- 
ing on a good. s.ife operation- ITicii when 
s*ou get tliroiigli with that, help the rest 
of us pilots t-alk up eiiongli "politic.il 
monev" for a safe, high altitude loiitrol 
svstem from co,ist to coast wlicre wc c.m 
stiv out of the was* of vou gcntlemen- 

Cairollton. Texas 

Betlei- Visibility 

With i.gird til the resent airctafl col- 
h'ion mu tlic Grand Canyon and to the 
pcrliaps do/ens of near misses dails. isn't 
it iilimit time the airlines and commercial 
raamif-ictiKcrs do snme soul vi-,ireliiiig rcla- 
tise tu irnkpif sisihili^f Certuiils clec- 

George M. Sager pnmts nut in your fiih* 30 
Leslie ip. 1021, no siieU ec[uiinmait wil] ever 
replace keen ejvsighr in lliiiig, \s a one 
time W H figliler pilot I can -ittesl to a 
creepe feehiig when -.illnig in a lipic.il siini- 
mctei.il cockpit (cle.irli a c.ise of aggravated 
cl-instruplmlii.i. no diiiiliti — the t,isl is 
von just i-m't sec niuvli of wh.il's going on 
outside. Tims, at the evpen.se of appearing 
ridiuiloiis. let's pill the pilnt. the eopilol. 
and the Right engineer i the l.iller f.King 

willing to .reeept some sliulit performanev 
peiulties— we might tveii get some gravy 
ill the fonii of hicie.isid |iasseiiger or bag- 
gage space beneath the cockgl. 

;\rliiigton, 1'c\.is 


Created Emergencies 

Mi, Robson seems to be torn between the 
influence of others and self presers'ation, 
and also confused on tlic diflerence between 
fliglit cheeks, flight training, and c-mcrgcnci 
training. Interest items from the loss of 
friends and many costh* crashes in the last 
six vears from created emergencies under 
l.UO'O ft., not an accident or two on takeoffs. 

1 doubt if his or any pilot's family would 
get anv consolation and would ask as 
others has c, w as it ucccssuri* tor him to get 
it like that? -\fter flimg for jears coping 
with all those lia/.ircts he has been hollLting 

If so. will it be neccssaiy svith the S? 
niillioii jets. 

He sliould not infer to the public that 
lliis check fliglit is tuniing mit pilots, as it 
doc.s not prove, fullv examine, guarantee or 
produce competc-nt airline captains with 
good judgment ,md eonimon sense. No one 
li.is asked that the requimments for an 
.\'FR be eliangcd, nor the alteration of co- 
pilot training and transition upgrading tn 
captain. The siihs^ucnl six month C.\.\ 

Vou arc not a beginncf at this st.igei how- 
ever, the companies are free to gist all the 
flight and emetgenca training tUev desire or 
the pilot needs. For those that wish to 
fool .itoiind iie.it the ground, cutting things 
for cmeigcncv possibilities when they could 
do if liiglier or in sinuilators, let them do it 
ill a group on a request basis in an insured, 
rented jslanc. 

lilt- check flight with tlic light plane and 
good we.itlier .is he says (a efangerons epi- 
sode with pressure, tricks, haste, kicking it 
atoiincl, plus persomilite clashc-s, etc.l is a 
long w-jes from the actual thing. .\ctu.ill> 
when you lose power, you coll for or .apply 

av.iil.ihic " weight, spexd. obstructions, 
teii.iiii, ilist.mce. wivitlier. Crew evperieiicc 
and lejiiiwoik. Rcccaillv a plinc lost 3 tii- 

well add this to the check. 

Tli.it compelling reason for cutting is 
.1 grind illusion, no one is willing to Iic 
killecl on fliese 'ct's-sec-svliat-vou-willdo 
titles, with loss of life and lieeiise staring 
von in the face, for amnne else. It is a 
ucccss.iti C \ \ rex|mtc'ineiit to renew that 
little ticket and liii which they now have 
iiidic.ited their willingness to .lilow a s.ifet 
and mnre economic-ul dcmonstr.itioii. Uii- 
.ulnlter.ited twining will make competent 
pilots out nl the right people, hut iinadul- 
tcr.iteil ch.mcv taking will make ile.id ones 
nut uf the same. This is not training. 

Ills philosopliv seems tu indicate that it 
,s .111 imfortnii.ife hut iiecessarv homicide 
,ind the indnslrs should all sultei together 
with it. I hope he will think it over fioni a 
long r-iiige liew point as they may give him 
tlut clioice check pilots clioie with his neck 
out csers ride, nr he might get a check pilot 
tli.it is obsessed -ihoiil this point. It could 
be his owai ash hnming instead of enjoying 
old age. C. K. IlcsniNia. pilot 
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From the Laboratories Famed for Precision Compasses 


th.mbwC-10 gyrosyn* 



... a Complete “World-Wide" 
Compass System 
Meeting Advanced Specifications 
for Polar Flight— Yei Weighing 
Oniy 20 Pounds! 


Approx, weight Ihs. 
Cut-out Dll. 3th Inches 
Clearaace behind 
panel 10'/i> inches 



^0 



For more than a decade, Gyrosyn compasses by Sperry 
have SCI the standards of the aviation industry for 
commercial and military aircraft alike. Every day. hundreds 
of thousands of precision, on-course miles are flown 
with the aid of these accurate and dependable instruments. 
Yet in the Sperry laboratories the search for even greater 
accuracy and precision never ends— as evidenced by 
Sperry’s most recent development, the C-IO Gyrosyn. 

THIS IS PRECISION 

At latitudes under 65° where the C-10 Gyrosyn is “slaved” 
(o magnetic headings, accuracy is assured within -36 of a 
degree. At latitudes above 65 , where magnetic headings are 
unreliable and the C-10 Gyrosyn is unslaved, random 
drift is less than 3' per hour. This compares with an average 
random drift of 8' to I6‘ per hour with many slaved 
compasses in use today. 

THIS IS EFPICIENCV 

A separate latitude corrector also automatically compensates 
for earth rate drift of the gyro, whether slaved or unslaved. 
Reliability of the system is further assured through the 
direct-drive nature of the master indicator which precludes 
transmission errors common to repeater-type instruments, 

THIS IS THE ANSWER 

... for today's faster-flying conventional aircraft and for 
tomorrow’s turbo-prop and jet airliners. The C-10 Gyrosyn 
is recommended as the directional component of the 
SP-30 Flight Control System and the Integrated Instrument 
System, both of which are standard in the Douglas DC-8. 

It can be applied readily to modernize flight instrument 
equipment in existing aircraft. For complete information on 
the Sperry C-10 Gyrosyn, as well as other developments 
in the field of precision instrumentation, write our . . . 
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DIFFERENT? 



i 






Several things. Rollpin® is a slotted, chamfered, 
cylindrical spring pin which drives easily into a 
hole drilled to normal production standards. It 
locks securely in place, yet can be drifted out and 
reused whenever necessary. This eliminates 
special machining, tapping, and the need for hole 
reaming or precision tolerances. Rollpin replaces 
taper pins, straight pins and set screws; for many 
applications it will serve as a rivet, dowel, 
hinge pin, cotter pin or stop pin. 

And here’s another difference that makes Rollpin 
the quality fastener in the field; ESNA’s quality 
conbol builds consistent strength and 
performance into every Rollpin. Rollpin is 
uniform as to shear sbength, dimensions, 
hardness, and insertion and removal forces. 


HOW YOU INSERT IT 



Drives easily by hammer, arbor press, or air 
cylinder and can be readily adapted to an 
automatic hopper feed. Requires only a stand- 
ard hole, drilled to normal production-line tol- 
erances. 


Locks securely in place without using a sec- 
ondary locking device; won't loosen despite im- 
pact loading, stress reversals, or severe vibra- 
tion. 


Removes readily with a drift pin without dam- 
age to pin or hole, can be used again and 
again in original hole. 


HOW YOU SAVE 

You pay less for Rollpins than for most tapered, notched, 
grooved or dowel pins. Installation costs are substantially 
less than for any fastener requiring a precision fit or sec- 
ondary locking operations. 

Because of their tubular shape, Rollpins are lighter 
than solid pins. Production maintenance is reduced with 
Rollpins: they do not loosen and because of their spring 
action they tend to conform to the drilled hole in which 
they’re inserted, without material hole wear, eliminating 
the necessity of re-drilling or using oversize pins. 

MATERIALS AND SIZES 

Standard Rollpins are made from carbon steel and Type 
420 corrosion resistant steel. They’re also available in 
beryllium copper for applications requiring exceptional 
resistance to corrosive attack, good electrical, anti-mag- 
netic, and non-sparking properties. Stock sizes range from 
.062" to .500" in carbon and stainless steels. 




ELASTIC STOP NUT 
CORPORATION OF AMERICA 

Dept. R40-825, 2330 VauxhaU Road, Union, New Jersey 
Please send me the following free fastening information; 


□ Rollpin Bulletin Q Here is a drowing of our product. 

Q Elastic Stop nut Bulletin What self-locking fastener would 

you suggest? 


Nome. 


Title. 


Firm 

Street 

City .Zone State 


